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ABSTRACT 

The purpose of this study was Lo continue to investigate 
the general organizational plan used by good motor learners 
in acquiring a complex motor skill (tennis serve). It was 
hypothesized that the General Serve Problem-Solving model, 
developed in a prior stucly, would tie followed for acceptable 
but not rejected problem soluticnu. Six subjects w‘t)re ob- 
served over seven one-half how learning sessions performing 
3406 serves. They learned to serve by obser^^ing a loop film 
and still pictures and by asking questions. Both verbal and 
motor data were collected on video tape. The motor data were 
transcribed and coded serve-by-surve and analyzed by means of 
a computer program which assigned a value to each part of the 
serve and printed these individual parts with their lespect^ve 
values* The sum of these values for each serve was plotted 
and printed. Accuracy and speed scores for each sei'^^’e were 
also analyzed and plotted. High scores, low scores, plateaus, 
and mean scores for motoi performauce , accuracy, and speed 
scores were analyzed. These records presented a detailed as 
well as general picture of whai :as happening in the perform- 
ance of the serve. In order to analyze the verbal data, the 
data were divided into problems investigated by the subjects. 
These problems were analyzed by means of a Verbal-Motor 
Behavior Graph. These results were then processed by hand 
through the GSPS model to determine accuracy of the model and 
also to determine where and how learning takes place. Results 
indicated that the model, in order to fit these six subjects, 
needed the following revisions: order of reading the mair 

properties CRT was changed to TRC; forward and mixed patterns 
for calling the properties were also included, a.ltnough the 
reverse pattern, still predominated; order of priority of tlie 
other properties was added. The model was revised according 
to the results of the experiment. High scores, low scores, 
and plateaus all appeared to perform important functions i.i 
the total learning situation when the Verbal-Motor Behavior 
Graph was consulted. Contrary to tliC results obtained in 
the first research, learning appeared to take place within 
the problems rather than between. 
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CHAP.CBR I 

INTRODUCTION AND PURPOSES 

The following two phenomena are often evident to those 
working with students: (l) a learner's concept of what he 

is doing and what he actually is doing arc often quite dif- 
ferent; (2) when a suggestion is given for impr jvement, the 
student appears to ignore the suggestion and continues with 
his Own plan of attack. The frequent occurrence of these 
pher.omena has prompted the experimenter to investigate the 
plan of attack used by learners in solving a complex motor 
task (a tennis serve). A f^irther question is also involved: 
CiO all learners follow a similar plan of attack or are there 
as many plans as there are students? Knowledge of consis- 
tencies between plans of learners would help in teaching this 
skill; and, in that there are similarities between motor 
skills, the knowledge would help in teaching other motor 
skills. Teachers are aware that a motor performance test 
is an indication of progress in learning, but it does not 
explain what occurs between the instructor's initial demon- 
stration and verbal explanation and the student's final test 
scores on that skill. This study attempts to bridge the gap 
between initial instructions and final performance. 

The p\>ixpose of this research is to ccr.tfnue study on 
the plan of attack used by good motor learners in acquiring 
a complex motor skill (tennis serve). The initial study 
(Lindquist, 1968) presented a Ceneral Seive Problem Solving 
Model (GSPS)’^ that represented the plan used by one subject 
in learning to serve. This model employed some of the basic 
concepts used by Newell and Simon (1965) in developing the 
General Problem So.lver (GPS) which simulates human problbm 
solving. The initial study theorized that the modal fits 
problems with acceptable solutions but not problems with 
rejectee, solutions. A brief account of this model appears 
in a previous research article (Lindquist, 1970). 

In order to pursue the main purpose of the study, the 
following objectives were established prior to undertake \g 
the project: 

1. To collect, in depth., data on a sufficient n\imber 
of good performers of a motor skill so that oom- 
parisens can be made between these learners. 

2. To obtain more data in an effort to deteimine fit 
of the present GSP3 model to other subjects of 
simi.lar ability, 

3. To .improve the present model so that other types 
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of learners may be studied and compared to the 
model in an effort to determine where discrepancies 
lie. 

4. To study the learning process from the verbal/ 

motor data collected on the six subjects to detect 
the following: where in the total process learning 

appears to take place, where stabilizing and fluc- 
tuating patterns appear and for what reasons, what 
types of pattern or plan the subjects follow in 
order to solve the problem of learning to seive 
throiogh observation and asking questions, and what 
similarities and differences in these patterns or 
plans exist between subjects. 

5. To begin to build a library of motor skills on 
video tape to assist students and facvity in analy- 
zing complex skills. 

Justifications and Limitations 

Past research used motor performance data predomin- 
antly to the exclusion of other types of observable data, 
limiting our knowledge of what takes place during the 
learning process. Those who study human behavior are recog- 
nizing the necessity for the inclusion of a variety of types 
of data i*. order to more adequa ely explain what is hap- 
pening to man while he learns. Kaufman (1968) substantiates 
the inclusion of numerous types of observable data in 
studying man — data such as movements, sighs, verbal data, 
and facial expressions. The model used as a means of study 
or explanation is useful in that it can include a large 
' number of variables. 

The experimenter recognizes that this study is in its 
beginning phase. The subjects are in a natural setting with 
as little interference as possible. Few variables are con- 
trolled, and those controlled are described imder methodology. 
The study attempts to include all variables that impinge upon 
the human in cm ordinary learning situation rather than to 
eliminate or control them. The study is based on a small 
select sample and any attempt to predict the model's appli- 
cability to other persons and situations must be done with 
this knowledge in mind. Although the possibility of gath- 
ering and analyzing a large amoimt of data on a large number 
of variables is present, this study will be limited to the 
analysis of certain variables that occur in the original 
G3PS model with the addition of certain factors that are 
directly related to clarifying the model. ^ * 

. . . Definition of Terms 

The term "seive” is used to describe the total con- 
dition of the server's situation at a particular time, in- 
cluding position of the tennis ball, motor and verbal 
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behaviors of the subject, and feedback from past serves. 

The term "variable'^ stands for the prrts of the tennis 
serve: i.e., stance, grip, and height of ball toss. ’’Value 

refers to the descriptive or numerical limitations attached 
to the variable. The term ’’property" denotes both variables 
and values of the serve. There are two types of values at- 
tached to variables. One is descriptive and used by the 
subject; the other is the numerical value assigned to the 
variable by the experimenter for purposes of analysis. At 
a certain time, the serve can be described by the variables 
(if a general description is desired), by values (if a more 
specific explanation is needed), or by the properties of the 
serve (if both variables and values are used in the descrip- 
tion). The term "element" is used to describe a combination 
of properties into a larger unit. An example of the use of 
these terms appears below: 

Variable — Vertical position of '^all toss or T. 

Value — Ball toss too high. The value "too high" is 
assigned by the subject to the variable ball toss 
or T. 

Property — At a particular time and place "ball toss too 
high" equals the property since it includes both 
a variable and a value (whether assigned by the sub 
ject or experimenter). To the experimenter, "ball 
toss too high" equals T^ — a label much easier to 

work with and program. A value of 5 is attached to 
T^ j.n determining "form" performance or motor per- 
formance of the subject. 

Element — A combination of properties into a larger 

whole. An example is: ball toss (T) too high (T,) 

+ ba:i,l toss too far in front (C^) + Stepping (Sg)*^= 

BALANCE (-). The subject has described the pro- 
pert; i leading to the problem of balance and com- 
bined them under her own label. The experimenter 
has done the same with more easily coded sirmbols. 

"Main Goal" equals speed and accm*acy. These goal ^ 
were presented to the subject by the experimenter. "Sub- 
goal A" is the formation of balcmce, coordination, timing, 
rhythm, feeling, form and other elements described and 
labelled by the subject and experimenter. "Subgoal B" con- 
sists of adding of values, variables, properties, and ele- 
ments; assigning of values to variables; assigning equiva- 
lences between values, variables, properties, or elements; 
and subtracting values, variables, properties, or elements. 
"Subgoal 0" consists of reading in, calling, or testing 
values, variables, properties, and elements. 

An "episode" is one seive plus the veibal/motor data 
related to that particular seive. A "problem" occurs in 



the verbal data of a subject, , It is marked by a stated goal 
and ends in either accepting, rejecting, .tentatively ac- 
cepting or rejecting, or setting aside of that goal. A 
"plateau” occurs when four or more individual episodes or 
large problems have the same score (depending upon the data 
analyzed). A ‘^transition period" occurs when there are 
three or more serves without verbal data. "Forgetting" is 
the resulting condition of a decrease in motor score be- 
tween problems within or between days. "Remembering" is the 
term used to describe the condition that exists when a serve 
score remains the same between problems within or between 
days. The term "learning" describes two conditions? (l) 
the I'esult of an increase in motor score between problems 
within and between days and (2) the subject’s use of various 
operations to solve the problems, which may or may not re- 
sult in an increase in motor scores. 
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CHAPTER II 



PROCEDURES FOR GATHERING DATA 

Equipment . A General Electric Typo TE22 Vidicon Camera 
with Angenieux 15 X 150 mm, lens was used to collect the 
motor data. The verbal data were collected simultaneously 
On an Ampex VR660B recorder. A Vega wireless microphone was 
used on the subject ^and the subject's voice was recorded on 
audio track one. Serve identification was recorded separately 
On audio track two. The tennis court was set up for Hewitt's 
serve tests (1966). A card table was placed in back of the 
baseline on the tennis court behind the subject and a Super 
X loop film proiector with loop on the tennis serve (Ath- 
letic Institute) was placed on the table together with still 
pictures (Driver, 1964 and Gould, 1964). 

Personnel . A television supervisor and one teciinician 
were present at all filmings and recordings. An extra per- 
son recorded serves on a hand counter while one technician 
recorded the number verbally onto track two of the tape 
while the subject served. Two graduate assistants recorded 
accuracy and speed scores on all serves on special recording 
sheets,! assisted in setting up and taking down equipment, 
and helped to gather balls. They also administered the 
Scott-French Wallboard Revision of the Dyer Test (1959)- 

Subjects . Posters were made annoxmcing the need for 
subjects :.nd the necessary qualifications which were: 
female, right-harded, good in motor skills, freshmen, and 
no previous tennis Jessons. The subjects were paid for six 
ono-half hour learning sessions. Those responding were 
questioned as to their suitability and availability during 
Easter vacation, . Five subjects were selected from those ap- 
plying; a sixth subject was added on the second day due to 
technical difficulties with one subject. The difficulties 
were minor and the data on all six subjects were used in 
the study. 

Schedule for gathering data . Dates for filming were 
scheduled over Easter vacation due to availability of equip- 
ment and technicians at that time. The following dates were 
selected: March 20, 21,^23, 24, 25, 26, and 27. Although 

wind and cold weather prevailed on some of these dates, no 
chajjges in schedule had to be made.. Each subject was sched- 
uled to appear on each half hour beginning at 8:30 a.m. 

The equipment and courts were prepared prior to their ar- 
rival. On the first day each subject was given the wall- 
boavd test to determine initial ability. This is a test of 
agility, hand-eye coordination, ability to hit forehajids 
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See Appendix II for 



a sample of these sheets. 



and backhands against a board within a certain period of 
time, and ability to use a long le^’^er. Since none of the 
girls knew how to serve, a preliminary serve test did not 
seem feasible. Although the relationship between the wall- 
board test and .serving may be questioned, a preliminary 
measurement ot where each girl stood on the above-mentioned 
skills in relationship to 250 other beginning students who 
had previously taken the test was obtained.^ Each subject 
then listened to instructions which were prerecorded.^ These 
instructions contained the main goals of acciiracy and speed 
as well as the idea of form. Subjects were instructed not 
to observe each other, practice, or even to think about 
serving outside of the learning sessions. Each subject re- 
ported at her specified time on each of the seven days. She 
was instructed to watch the loops, still pictures, serve, 
ask questions, or rest whenever she needed for her half hour. 
The last 10 serves vere Hewitt test serves and the subject 
was informed when these were taken, although the resxjilts of 
all of the serves were recorded in the same manner as the 
test serves. Testing equipment remained stationary for all 
serves. On the seventh day the subjects observed the last 
part of their prevj/:as day’s performance. Each subject was 
in as natural a setting as possible except for the presence 
of extra equipment, personnel, and the Vega microphone around 
her neck. Each subject had a bucket of balls and a choice of 
tennis racket. ^ The foot fault rule was introduced at the 
beginning of the second day. Each day thereafter the sub- 
jects were instructed to proceed as they wished. The entire 
session for each subject was recorded on video tape. 



^Seo Appendix VI of reference (1) for these norms. 
^See Appendix III for these instructions. 



CHAPTER III 



METHODS OF ANALYSIS 
Individual Subject Analysis 

Methods for analyzing motor data > The wallboard scores 
each subject were recorded, T-scores assigned, and pre- 
liminary comparisons between subjects made. The Hewitt 
serve achievement test scores were taken at the end of each 
session. These were analyzed by comparing them to test 
norms. Accuracy and speed mean daily scores were calculated 
and tabulated for comparison purposes. Prior to tho, study. 
Motor Behavior Analysis Sheets^ were devised on which parts 
of the serve were coded and values assigned to each variable 
according to expert opinion. Bach serve was analyzed on a 
separate sheet. The video tapes were played and still-framed 
as necessary in order to determine each serve part. Since 
each subject served between 470 and 650 serves in seven days, 
the analysis amounted to observing 3406 serves. A television 
technician and a graduate assistant aided the experimenter 
in running the recorder, observing, and transcribing the 
motor data. Only track two giving the n\jmber of the serve 
was played while the motor data were being transcribed onto 
the Motor Behavior Analysis Sheets. In order to prevent 
these data from biasing the motor analysis, the verbal data 
were not played. This process took over two months’ time, 
the experimenter working several ho\u*s per day during the 
week and all dav Saturday. The Motor Performance Plot Pro- 
gram (form data), which was previously written for the IBM 
360 computer, was altered to run on the GDC 3300. This pro- 
gram assigns values to each part of the serve, totals the 
values, plots the motor performance scores, and prints out 
the serve number, score, and plot of each serve. ^ Plots of 
both accuracy and speed scores and print-outs of these scores 
were added to this computer program so that these three plots 
and scores parallel each other for easy inspection. Print- 
outs of the punched IBM cards were used to examine the indi- 
vidual scores for each serve. A Commodore calculator was 
used to analyze the data on each problem; this was faster 
than trying to program the computer to find this data on 
problems that covild range from one serve to any number of 
oerveB. 

Methods for analyzing verbal data . The verbal data 
were placed on regular tape to be analyzed separately. A 

. ^See Appendix IV for a sample sheet. ^ 
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The maximum score a subject can achieve is 70. An 
intermediate-advanced player on the intercollegiate tennis 
team at San Jose State College scored 60. 
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stereo recorder vas rented in order to transcribe the verbal 
data onto Verbal Data Recording Sheets,^ which was done by a 
graduate assistant. The serve number was verified by switching 
to the second track. The experimenter divided the verbal 
data of each subject into problems. The problem solutions 
were evaluated according to the following results and coded 
according to the corresponding niimber: 

1. Subject tentatively accepts the serve and solu- 
tion = ?. 

2. Subject rejects the serve and solution = 

3 . Subject accepts serve and solution = +. 

4. Subject rejects serve, accepts solution = - +. 

5. Subject accepts serve, rejects solution = + -. 

6. TR = transition period. 

7. TEST = Hewitt serve test period. 

Bach set of verbal data was analyzed using information- 
processing techniques which resulted in a Verbal-Motor Be- 
havior Oraph for each subject. A synopsis was made of the 
results obtained in this graph. The order of reading in 
variables, properties, and elements; the order of acceptance 
of the CRT^ properties; the order of call of the CRT values; 
model changes, and the general pattern employed in solving 
the problem were recorded for each subject. 

Combined analysis of the Verbal-Motor data . In an at- 
tempt to combine the two sets of data, the verbal problems of 
each subject were analyzed using motor plot, accuracy, and 
speed scores. For each problem the initial, final, mean, 
and highest scores of motor plot, accxiracy, and speed scores 
were investigated. Reasons for high and low scores as well 
as plateaus were investigated in the Verbal-Motor Behavior 
Oraph. 



Increases and decreases between and within days in 
motor performance, accviracy and speed scores by problems with 
and without rest were analyzed for each subject . The highest 
motor performance accuracy and speed scores of each subject 
for each problem were Etnalyzed by employing the Verbal Motor 
Behavior Graph data in order to determine reasons for these 
high scores. General patterns were described for each sub- 
ject using only the data relevant to these highest scores 
per problem. These included a study of the highest of these 



^See Appendix V for a sample sheet. 

2 

The CRT variables are the 3 main variables used in 
the G313 model of the previous subject. C = horizontal posi- 
tion of ball toss; R = position of the face of the racket on 
contact, and T - vertical position of ball toss. 



high scores, the lowest of the high scores, and the pla- 
teaus. 

Group Analysis 

Methods for analyzing motor data . The data for all 
the subjects were compared in an attempt to determine simi- 
larities and differences between subjects. The subjects 
were ranked according to the results of the wallboard test 
scores in order to determine initial motor ability and also 
to determine the ability of this test to predict final per- 
formance on the other motor scores for these six subjects. 

The other motor scores included the Hewitt seirve tests, 
mean daily accuracy and speed scores, and mean motor perfor- 
mance scores. In order to do this, the subjects were rariked 
on the wallboard test? then the rank order for all the other 
tests combined was determined and comparisons were made be- 
tween the scores. 

Methods for analyzing the verbal data and combining the 
verbal-motor analysis . The mean daily accuracy, speed, and 
motor performance scores were tabiilated for all the subjects 
in order to determine consistent patterns of high scores, 
low scores and plateaus. The number, time, and order in 
which subjects read-in properties were tabiilated in order to 
compare th^^se with the verbal data to determine consistent 
patterns. In order to analyze these, the following criterion 
Was used: those properties considered by three subjects or 

less were considered properties individual to the subject; 
those considered by more than three subjects were considered 
consistent among subjects. The properties read in by all 
subjects appear first in the order of priority. This order 
was determined by adding all the positions of reading in 
the variables. Next, the properties considered by five sub- 
jects were computed, followed by four and three. These ro— 
rults were recorded in order to determine priority for 
calling properties and elements • The lowest scoring of 
these properties and elements in each group would have the 
highest priority since they were called the earliest by most 
subjects. 

The order of reading in the CRT variables for all sub- 
jects was analyzed by recording the orders used by all six 
subjects a.id determining the most frequent pattern. The 
most prevalent pattern for reading in properties was deter- 
mined by tabiilating all the patterns for all the problems 
for each subject and siunming these. The most prevalent pat- 
tern for initial calling of the values of the CRT properties 
was determined by tabulating the order of reading in each 
of these values for each subject. The order of priority may 
differ from the order of calling of the variables since they 
are determined differently. 
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The between-day increases and decreases and scores re- 
maining the same for motor performance, accuracy and speed 
scores were tabulated for all the subjects. Analysis was 
made by summing the frequency of these scores. How much in- 
crease and decrease could pOvSsibly by attributed to reminis- 
cence, forgetting, or remembering betweer. days was ascertained. 

The within-day increases, decreases and scores remaining 
the same for motor performance scores, accuracy and speed 
scores for all subjects was tabulated. These were summed, 
and frequency of each of these determined. Increases, de- 
creases and scores remaining the same with and without rest 
were then analyzed in o;rder to determine how much credit for 
increases and decreases could possibly be attributed to dis- 
sipation or accumulation of fatigue factors or short term 
decay and how much might be due to other factors. 

In an effort to determine consistent patterns between 
subjects analysis of the highest scores in each problem was 
made by comparing the pattern used by each subject in 
achievi^ the highest of these high scores, the lowest of 
these high scores, and the plateaus. 
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CHAPTER IV 

RESULTS AM) DISCUSSION 
Subject One 

Motor d€:ta > The subject had a raw score of 22 on the 
wallboard test which was in the 40th percentile (T-Score 47). 
This J.ndicates she was slightly below average on this ini- 
tial test. Her ranking was 4 in comparison to the other sub- 
jects. On the Hewitt serve accuracy test^ her raw scores 
ranged from 7 on day 1 to 12 on. day 7. Her ranking was 5- 
On the Hewitt serve speed test her scores ranged from 4 cn 
da 5 ^ 1 to 11 on day 7. Her low score was 0 on day 2. The 
range of T-Scorea was 38-70. Her ranking was 4 in compari- 
son to the other subjects. Her range of mean daily scores^ 
went from .38 on day 2 to .88 on day 7. Her ranking was 5. 
Her mean daily speed scores^ ranged from .29 on day 2 to .88 
on day 7. Her ranking was 3- Since these scores were taken 
only on the research subjects, there were no norma with 
which to compare them. The range of mean motor performance 
scores went from 4 on day 2 to 59 on day 2. Her ranking 
was 2. 



In considering tne accuracy and speed scores, this 
subject performed according to the usual expectation: low 

scores occurred on days 1 and 2 and high scores on day 7. 

On the motor performance test she was atypical: low and 

high scores both occurred on day 2. On her total composite 
score her rank order was 3* Her predictive score would have 
placed her 4. 

< Verbal data . The order the subject read in properties 
and elements^ ^as rhythm, backswing, vertical position of 
ball toss, horizontal position of ball toss, movement on the 
court, accuracy, wrist, contact on center of the strings, 
coordination, the ball hit down, speed, the ball hit dia- 
gonally, timing, simultaneous toss and swing, position of the 
racket face, choked grip, reach, the whole body, follow 
through, *’ping-pong” concept, whole arm, contact on top of 
the ball, type of grip, warmup, and wind. The subject 
started with an element; position of the racket face was 
reavt in late. * She went from elements to variables, values, 
and properties, emd then again to elements — from simple goals 



^See Appendix VII. 

^See Appendix VIII. ^Ibid. 

4 

See Appendix IX for a detailed analysis which includes 
the order of assigning values. 
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or ideas to more complex concepts, from large body problems to 
small problems such as grip. The position of the ball toss pre 
dominated the program early and maintained its prime position 
throughout the program. Racket face position did not hold a 
position of importance. 

In analyzing the Verbal Motor Behavior Graph^ as to 
agreements and disagreements with the GSPS model, the CRT 
variables^ were investigated first. CRT was not the order 
in which the subject accepted these variables; TCR or pos- 
sibly TRC would be more descriptive of the order used for 
both accepted and rejected solutions to the problems. The 
order of accepting variables followed all three types of pat- 
terms: forward, reverse, and mixed. With the rejected solu- 

tions, the forward order prevailed; with the accepted so.'.utions 
the mixed order prevailed. As shown in the motor plot scores, 
the subject reached a state of plateauing early and she also 
reached a high skill level early. Negative solutions pre- 
vailed in her plan. The order of call of the CRT variables 
was: C = C^, C^, C^, C^, and C^^; R = Rg, R^; T = Tg, T^, and 

Tj^. In scanning for variables the subject often went back and 

forth selecting variables rather than in a straight forward 
and/or reverse direction. In fact, she had more success with 
her solutions to problems if she followed this scanning or 
mixed pattern. 

Combined verbal/motor analysis . In analyzing the ver- 
bal problems by the motor performance scores, 5 the range of 
scores went from 24 on day 1 to 59 on day 2. This subject 
reached a high skii.l level early, plateaued at a high score 
of 52 for 9 problems; her score rose again to 55 for 2 pro- 
blems, plateaued again at 52 for most of the remainder of 
the program. If we plot the high scores as in Figure 1 , we 
see a "strange" learning curve. In examining these highest 
motor scores^ we find that 37 of these scores occtiired with- 
out any benefit of rest and 1 followed a brief rest while 
gathering balls. Although one rise in score could be attri- 
buted to the factor of the dissipation of fatigue factors, 
we must look elsewhere for the explanation in the case of 
the other 36 high scores. During one very high score the 
subject was in a testing period, and it may be that the pres- 
s\ire of the test motivated her to achieve higher. The fol- 
lowing pattern exists for the plateaus: the subject was com- 

bining variables individually, or combining variables into 



^See Appendix X for the complete graph and Appendix XT 
for a symopsis of the graph. 

2 

See Appendix XI for this analysis. 

^See Appendix XII. ^See Appendix XIII. 
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larger motor patterns such as timing or what the subject 
called "the whole serve." Contrary tc one theory for pla-- 
teaus, the lack of motivation, it appears that the subject 
wao highly motivated and very actively at work. 3he was com- 
bining properties into larger elements and appeared to be 
working with a large nuinber of variables rather than not 
enough as would be evident if she were bored. When the scores 
exceeded 52 (the plateau score), she was concentrating on one 
variable, property, or element and employing a positive goal. 
Negative evaluations were more frequent than positive eval- 
uations throiighout this subject’s program of learning. 

An interesting factor to note is that in spite of the 
fact that the subject plateaued at 52 at episode 165', day 3, 
learning continued thereafter as noted by the reading in of 
15 new variables, the assigning of values tq previously ac- 
cepted variables, and the combining of variables into larger 
elements and concepts. These evidences can only be found in 
the analysis of the verbal data. 

in looking at the mean motor scores in Figure 2, we 
find much fluctuation at the beginning, plateaus in the mid- 
dle and more fluctuation at the end. In order to explain the 
total general pattern we will examine the Verbal- Motor Be- 
ha^'TOr Graph. We find the following general pattern: at the 

beginning the subject primarily read in, called, and tested 
one variable or assigned one value to a variable which re- 
sulted in a fluctuating pattern. During che middle of the 
pi'Ogram she was involved in combining variables singl.y or 
into larger elements, subtracting variables oi* values that 
had not been successful, combining properties and elements, 
or working with high-level concepts such as "ping-pong" con- 
cept. Towards the end of the learning program, she was again 
testing individual vd-riables and dealing with other problems 
such as warmup and wind. She was not reading in new variables 
but went directly to the main goal of accuracy-speed from the 
individual variables without calling the elements and/or 
combinations of properties. 

In examj.ning the between-day increases and decreases 
in motor performance scores,^ we see that in only one out of 
six days did an increase occur between days (16.66^ increase). 
Therefore, the probability of only a slight increase in motor 
scores being due to reminiscence is present. In the other 
five instances, scores between days decreased (83.33^). 

Scores either Increased or decreased ootween days; they did 
not remain the same. The largo number of decreases in scores 
woxild Indicate tnat forgetting was a more prevalent factor 
occurring between days than reminiscence or remembering when 



”^See Appendix XIV. 
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—Subject One. Plot of mean motor performance scores by problems. 



using motor performance scores as the criterion of learning. 

Within-day increases and decreases in motor performance 
scores! reveal that an almost equal number of increases and 
decreases occvirred between problems (46.87?? increase; 37.50?? 
decrease) vrhich shows only a very slight probabiJ.ity that the 
subject's initial scores would increase rather than decrease. 
In examining the increased scores we find that very few ini- 
tial scores were higher them any scores achieved in the prior 
problem. These facts seem to indicate that with this parti- 
cular subject, learning took place within the problems rather 
than between the problems, contradicting the findings of the 
previous study. 

In examining the effects of rest upon the within-day 
increases and decreases in motor performance scores,^ there 
was a 31.25?? increase without rest as compared to 15.62?? in- 
crease with rest; a 28.12^ increase without rest as compared 
to 9.37/? decrease with rest; 5.52^ remained the same witheu. 
rest and 0.00^ stayed the same with rest. In comparing the 
increases and decreases with rest, we see more increases than 
decreases indicating the possibility of learning contribution 
from dissipation of fatigue factors. Since there were about 
an equal number of increases and decreases without rest be- 
tween problems, short term decay and learning occurred about 
equally between problems with this subject. Pew within-day 
increases and decreases could be attributed to rest. 

In analyzing the verbal problems by accuracy and speed 
scores, 5 the low score was .00 on day 5 and the high scores 
were 1*33 suid I. 3 I on days 1 and 6. Ve find the 3-Owest mean 
accuracy score corresponding to the lowest mean speed score. 
The highest mean speed scores occurred during problems 3 and 
4 on day 1, episodes 8-22. This may indicate that the sub- 
ject's goal on day 1 was focused more on speed than on the 
other days. However, data from the Verbal Motor Behavior 
Graph does not substantiate this; she said that she was 
working on accuracy only diu'ing these episodes. The speed 
goal came into prominence during problem 5 episodes 23-28# 
During these episodes her goal was actually to decrease speed. 
In examining the above episodes, we find rather low avei'age 
speed scores except for episode 21, During episode 32, where 
the subject's verbal goal was to decrease speed, her speed 
score doubled from that of the previous problem. This is a 
good example of the difference between what a subject says 
and does. 




^Seo Appendix XIV. 
2 

See Appendix XV. 
^See Appendix XVI. 




In examining the plot of high scores only, as shown in 
Figure 3i we see a widely fluctuating pattern of accuracy 
scores. Upon examination of the high scores at TR after 9, 

10, 14, 16, and 34, the following similarities can be 
seen; accuracy goal; the subject performed the following 
operations — called variables and properties, assigned values 
to variables, called T or TO only, and employed a mixed or 
reverse pattern in calling variables and properties. At the 
lowest of the highest scores, 23 and 25, we see the following 
similarities: accuracy goal; the subject called variables 

and properties, assigned or called values. In looking at 
the hit 5 tiest speed scores in Figure 3, there were many scores 
at 3 (her highest score). This is a high score for women. 

At the plateau (problems 13-22) we see mostly accxiracy goals 
(in problems 17, 20, 21, 22 there were speed goals also). 

She was working on the element timing, adding properties to 
produce an increase in speed, and was adding the following 
variables and properties; WH + WB + S at episode 22. 

In examining the plot of the mean accxiracy and speed 
scores in Figure 4, we see a very fluctpiating pattern with- 
out plateaus. The lack of plateaus in the data might indi- 
cate that accxiracy and speed goals took precedence over form 
or "feeling good" goals at this particular point in the pro- 
gram. Mean performance scores levelled off during problems 
12-22; whereas from 12-14 we see a rise in the accxiracy and 
speed goals followed by a fall from problems 16-18, a rise 
in 19, a fall in 20, a rise at tl, and a fall at 22. One 
explanation for the fall at the beginning and end of the 
program is that the subject is working on form goals t.t these 
points. Speed and accxiracy goals are also noticed at the 
beginning of the program, in the middle, and again towards 
the end. The variables, properties, and elements combined 
in the center of the program consist of speed, accuracy, and 
form goals. 

In referring to the Verbal-Motor Behavior Graph, in- 
creases and decreases appear to be due to the reading in, 
calling, assigning values, adding, subtracting, assigning 
equivalencies, testing variables, properties, and elements 
rexated to the problem. Both increases and decreases appear 
to be necessary parts of the learning process, since assigning 
values and testing of eventually unsuccessful properties are 
parts of these processes. It is possible that if the con- 
ditions of learnii had been more controlled and the subject 
fed variables and properties under highly controlled con- 
ditions, the results might have been different. There were 
times in the learning situation, however, when the subject 
asked for a specific answer, got it, and did not use the in- 
formation until days later so that there is some evidence 
that the subject would pursue her own plan of attack in 
solving the problem even under controlled conditions. 

The following results can be seen upon exeunination of 

17 

SG 




EiH>ds u33t<{8/Aoninoor 



CO 

B 



<D 
I— I 
rQ 

O 



ft 



?>5 



Oj 

Q) 

O 

O 

CO 

OJ 

0) 

ft 

CO 




>3 II 

o 

a 0) 

o o 

O CO 

a 

. ^ 
^ 0) 
^^0 a 
‘H ft 
CO 



^ a 

o 3 

-p ‘9 

Ph S 







18 



27 









! 

I 







sauoos MvaM (ous/kom\oor 



I 

E o 

, ERIC 

■ hiMfiiiifftffiiTiTiaa 



19 



28 



123^5678 9*ID1112131^>15l6nBl9 2021223 24 25262726295 i 32 30 >35 36738 

FROBLEXS 

Figiire 4. — Subject One. Plot of mean accuracy and speed scores by problems. 



the accin^acy and speed scores between days. Only one increase 
in both accuracy and speed scores took place between days. 

This 16.66^ increase could be attributed to reminiscence. 

There was one decrease between days and four scores remained 
the same. There was a greater possibility that scores would 
remain the same than they would either increase or decrease 
with this subject. Therefore, neither reminiscence nor for- 
getting were major factors when using accuracy and speed 
scores as indexes of learning. 

In examining the increases and decreases within days in 
accuracy and speeu scores,^ we see that increases far ex- 
ceeded decreases (8-1; 9-1); however, both increases and de- 
creases wei’C minimal in relationship to the scores remaining 
the same. Three times as metny scores (71-79^) remained the 
same as either increased or decreased between problems. This 
indicates that the major portion of learning, as indicated 
in accuracy and speed scores, must take place with:.n problems 
rather than between. 

In examining the effects of rest upon the within-day 
increases and decreases of accuracy and speed scores, 5 we 
see that with the accuracy scores more scores remained the 
same between problems without rest than either increased or 
decreased (51.51^ remained the same without rest). There 
were six increases without rest (18.18^) and two with rest 
(6.06^). These increases could be attributed to some dis- 
sipation of fatigue factors, but two out of 35 cases is a 
small portion. Approximately the same holds true for the 
speed scores. The vast majority of speed scores remained 
the same (57-57^) or increased (24-24^) without the benefit 
of rest between the problems. This denotes that the major 
jumps in performance took place elsewhere. In comparing 
the increases and decreases with rest, we see the same per- 
centage (5-05^) • In comparing the increases and decreases 
without rest, we see 24.24% increase as compared to 0.00% 
decrease, indicating this increase in learning took place 
between problems without rest. The only decrease that oc- 
curred did so without rest, denoting the existence of short 
term decay. 

Subject Two 

Motor data . On the wallboard test the subject had a 
rajf score of 1?, which was in the 12th percentile, and had 
a T-score of 38- She would be considered be'^-ow average on 



^See Appendix XVII. ^Ibid. 
^See Appendix XVIII. 
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this pre-test as compared to 250 other heginning students. 

Her rank order on this test compared to the other 5 subjects 
was 5- On the Hewitt serve accuracy test^ her scores ranged 
from 6 (T-Score 58) on day 5 to 19 (T-Score 80) on day 4. 

This was an imexpected result in that the highest score pre- 
ceded the lowest, and +hese scores both occurred in the mid- 
dle of the learning sessions. Her rank order on this test 
was 1, On the Hewitt serve speed test^ her scores ranged 
from 5 (T-Score 58) on days 5 and 7 to 10 (T-Score 69) on day 
5 — again, a unique pattern# Her ranking was 2, The mean 
daily accuracy scores^ went from ,72 on day 4 to 1,10 on day 
5, This was an unexpected result in that the highest score 
occurred prior to the lowest score and both occurred in the 
middle of the program, H^r ranking was 5- Her mean daily 
speed scores^ went from ,45 on day 7 to .69 on day 5 which 
is as \mique as her mean accuracy scores. Her ranking was 4 
on these scores. On the mean motor performance scores, the 
range went from 8 on day 1 to 52 on day 7, an imexpected pat- 
tern, Her ranking was 5 on this test. The wallboard test 
was a good predictor of this outcome. 

In looking at the composite results on th^se motor data 
we find that the subject was at^^pioal. For all except the 
motor performance scores her low scores appeared after the 
high scores. Her high scores appeared on days 3 end 4, her 
low scores on days 4, and 7. On the total composite motor 
score her rank order was 4# Her predictive score placed her 

Verbal data . The order the subject read in variables, 
properties, and elements^ was: vertical j ‘sition of ball 

toss, position of racket face, speed, accuracy, step, bent 
knees, wrist turned horizontally, follow through, body lean 
to the left, starting position, type of grip, timing, racket 
dropped, ball hit down, horizontal posit’ on of ball toss, 
wrist — flexed or hyperextended positions, foot fault, whole 
body, simultaneous toss and swing, backswing, contact the 
ball off center, swing higher, sidearm, control over the 
racket, reach, contact made on top of the ball, head of the 
racket comes up, arch, ball conhacted overhead, and wind. 

The subject started with one of the three subgoals CRT, 
read in another and attacked the third in the middle of the 
program. She read in the main goals of speed and accuracy 
next. She read in single var^ab"*.c:: first and about the 
center of the program tried larger elements and concepts in- 
volving more than one variable or property. 



^See Appendix XIX. ^Ibid. 
^See Appendix XX. ^Ibid* 
^See Appendix XXI. 



In analysing the Verbal Motor Behavior Graph'*" as to 
agreements and disagreements with the GSPS model, the CRT 
variables^ were investigated first. The CRT variables were 
read in *‘n the following order: TRC, She added information 
on R to T. T and R combinations were considered most fre- 
quently; C was not attacked as often, {Subject 1 attacked T 
and C frequently, R infrequently). In consideration of the 
pattern used to call variables, for the problems with posi- 
tively accepted solutions, the forward calling of variables 
prevailed; with the rejected problem oolutions, a mixed pat- 
tern prevailed. This result did not agree with the previous 
model in that the subject for the first model called variables 
in reverse order for acceptable solutions. It can be noted 
that all three patterns (forward, reverse, and mixed) were 
found in the calling of variables for all three types of prob- 
lems, For subject two there was a large number of repetitions 
of . variables in testing and retesting, A reverse pattern was 
evident in calling val^ies rather than variables. The order 
of call of the C variable was: C^, 02 $ C^, and The order 

of call o^ the R variable was: R^ and R^; she did nou con- 

sider R^ or R 2 . The order of call of the values of the T 
variable was and T^. The order of call of the C 

values differed from both the first experimental subject and 
Subject One of this experiment. The order of call of T values 
was the same for both the first experimental subject and Sub- 
ject One of this experiment. Subject Two substituted R- for 
R^ and R^, ^ 

Combined verbal/mo bor analysis . In analyzing the ver- 
bal problems by motor perf 01 ucuice scores, 5 we find that the 
range of scores went from 8 on day 1 to 52 on day 7- The 
subject followed a typical pattern of expectation in her motor 
plot improvement. Her high scores did not plateau as did 
Subject One's scores but followed a fluctuating pattern as 
seen in Figure 5. The pattern of high scores could be des- 
cribed as rising, but fluctuating. If we examine these 
highest scores I'urther, we find that 40 out of 41 cases ap- 
peared within rather than between problems. Only one ap- 
peared between problems and this appeared after rest. The 



^See Appendix XXII for the complete graph, Appendix 
VI for the explanation of the coded variables and values, and 
Appendix XXIII for a synopsis of the graph. 
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See Appendix XXIII for the complete analysis. 
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See Appendix XXIV for the complete analysis. 
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theory of reminiscence does not explain these rises in per- 
formance, nor does the theory of dissipation of fati^e fac- 
tors. In order to find out what occurred around these high 
scores, an analysis of highest score episodes by verbal data 
was made.^ The subject followed this type of pattern when 
examining only these highest scores: assigned values to vari- 

ables, combined variables early, combined properties into 
larger subgoals, assigned equivalences, tested variables, 
narrowed the goal by combining variables into larger elements, 
assigned equivalence^i, and tested variables. Both positive 
and negative evaluations were present; however, goals were 
stated positively for the most part. Very high scores also 
appeared during transition and testing periods. 

Upon examination of the mean motor scores in Fi^re 6, 
we see a fluctuating but rising plot. The total learning 
pattern is quite similar to the pattern for highest scores. 

In looking at the between-'day increases and decreases in motor 
performemce scores,^ we see that there was an equal possi- 
bility of increases or decreases in scores occ\u*ring between 
days. Increases in initial scores on three out of the six 
days coxxld be. attributed to the factor of remin.' jcence. On 
the other three days the subject began with a lover or equal 
motor score than on the previous day. In consideration of 
the within-day increases and decreases in motor performance 
scores, 3 the problems resulted in an almost equal number of 
increases and decreases in scores between problems (38.88^ 
increase; 41.66?S decrease). Reminiscence could account for 
39^ of these increases, and forgetting for A2fo of the de- 
creases. The other 19% of the scores remained the same. 

. In examining the effects of rest upon the within-day 
increases and decreases of motor scores within days.^ we see 
that of the 15 decreases (41.66^) between problems, only five 
occurred following rest (13.88^). Of the 14 increases 
(38.88JS), only two (5.55?^) occurred with rest. There appears 
to be more probability that a reft will result in a decrease 
in initial motor score than in an increase with this subject. 
Therefore, it seems more probable to look elsewhere than to 
the theories of reminiscence end dissipation of fatigue fac- 
tors for the explenation of most of the increases in motor 
performence scores. Of the 17 increases between problems, 
six resulted in scores higher than any scores made on the 
previous day. Other rises indicate that learning took place 
within the problem. Considering all the problems, moie 



^See Appendix XXV for the complete analysis. 
^See Appendix XXVI. ■ ^Ibid. 

^See Appendix XXVII. 
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resulted in increases without rest (33-33?^) followed by de- 
creases without rest { 21 . 11 %) , decreases with rest { 13 . 88 %), 
and those remaining the same without rest { 13 * 88 %>). When 
using increases in motor performance scores as the criteri'.n 
of learning, the efi'ects of rest seem to play a rather Insig- 
nificant role in the total learning picture. 

In examining the accuracy mean scores of the problems, 
we see the low score of .29 (days 2 and 4) and the high score 
of 2.20 (day 1). In examining the speed scores,^ the lowest 
mean score was .29 (days 2 and 4) and the highest mean score 
1.20 (day 1). This was a very atypical pattern in that one 
would not expect highest scores to occur on the first day. 

In examining the plot of high accuracy and speed 
scores in Figure 7, we find a very flvotuatirg pattern of 
high and low s^>res. In looking at the Verbal-Motor Behavior 
Oraph high scores at problems 2, 3> 15, 22, TR, 32, 36, 39, 
and 40, we find that: most of the problems had a staled ac- 

curacy goal; the subject called variables and properties and 
called and assigned values; the CRT pattern of calling these 
variables prevailed on the very highest scores; on the others, 
C, T, TR, and TCR patterns prevailed; the order of calling 
variables euid properties was mixed or reverse. 

At the low scores (problems 1, 4, 5, 6, 10, 14, 18, 

28, TR after 31) both accuracy and speed goals were pre- 
sent; T and TR patterns of calling the three main subgoala 
were used; either forward or mixed patterns for calling the 
variables and properties were employed. The high speed 
scores followed a fluctuating pattern between scores 1 and 2 
only. At only one problem did the subject score 3 (at epi- 
sode 37) where she was working almost exclusively on accuracy; 
she called T, and used a forward pattern of calling variables 
and properties. 

Upon examining the accuracy and speed pJ.ot of mean 
scores in Figure 8, a very fluctuating pattern of increases 
and decreases in both speed and accuracy scores can be seen. 
These high peaks occurred at problems 2 and 3, problem 22, 
and a transition period following problem 31« In order to 
understand the reasons for the rises in accuracy and speed 
scores at these points, the Verbal-Motor Behavior Graph was 
consiilted. In problems 2 and 22 the subject had a stated ac- 
curacy goal — to ^^hit the left hand corner." In problem 31 
the goal was to "hit the left brnd corner" and to decrease 
speed — "too hard." In examining the other problems, accur- 
acy and speed goals appeared there also. 






^See Appendix XXVIII. 
^Ibid. 
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Figure 8. — Subject Tvo. Plot of mean accuracy and speed scores by problems 
(Majcanrum accurp ::y = 6. Majclmum speed = 4). 



The following results can be seen upon examination of 
the increases and decreases between days in the accuracy and 
speed scores.^ , Among the accuracy scores we see 66.66?5 de- 
creasing scores between d^ys, 16066 % increasing scores and 
16066 % rem€‘^ining the rame. This shows only a slight increase 
which could be attributed to reminiscence; the large percen- 
tage of decrease could be attributed to forgetting. The same 
percentages were true of the speed scores. 

Concerning the increases and decreases within days in 
the accuracy and speed scores, ^ we see about an equal pro*- 
portion of increases (25%) to decreases (27. 77?^). The scores 
remaining the same equalled 47.22^ indicating that with this 
subject learning took place within the actual problemj rather 
than between them within days. In analyzing the speed scores 
we see that 33 >33% of the scores decreased, 19.44?5 increased, 
arid 47.22?^ remained the same. This shows a greater possi- 
bility that a score would decrease or remain the same thar\ 
increase between problems within days with this subject. One 
must look elsewhere than between problems for the reasons for 
high scores. 

In examining the effects of rest upon the within-day 
increases and decreases of accuracy and speed scores, ^ in- 
creases in accuracy scores without rest occurred 11.11?5', 
increases with rest 13*88^, decreases without rest 19*44^, 
decreases with rest 8.3?^j scores remaining the same without 
rest 41.66?5, and scores remaining the 'same with rest 5.55?^ 
of the time. There were more increases with rest than with- 
out rest. These five increases with rest could be attributed 
to reminiscence. When comparing the increases with rest to 
the decreases with rest, we see more increases (13.88^ com- 
pared to 8033 %) again favoring the idea of reminiscence. 

The large number of scores that remained the same without 
rest indicates that the learning took place either because 
of or in spite of large niunber of scores remaining the same. 

In examining the speed scores, we see that 11.1].^ in- 
creased without rest, 8*33^ increased with rest, 25?^ de- 
creased without rest, 8 * 33 % decreased with rest, 36.11?5 of 
the scores remained tne s.ame without rest, and 11 . 11 % ra- 
maiiied the same with rest. There were more increases and 
decrea^ps without rest than with it; however, total decreases 
exceeded total increases. In comparing increases with rest 
to decreak^es with rest, we see an equal percentage of both — 
8.33^» This seems to indicate an equal possibility that the 
initial Lcore after rest would result in an increase or de- 
crease — an increase due to the dissipation of fatigue factors 



^See Appendix XXIX. ^Ibid. 



^See Append!: XXX. 



as often as a decrease aue to short term decay or other fac- 
tors. Within the totaiL picture the 8 . 33 ^ iiicrease that might 
he due to the dissipation of fatigue factors, ho^^ever, vas not 
great . 



Subject Three 

Motor data . On the vjallboard test che subject had a 
raw score of 25 which was in the 51 percentile (T-Score 50). 
From this pisdictive score one might expect that this subject 
would be average in motor skill in tennis. Her rank order on 
this test was 3 compared tc the other subjects in this experi- 
ment. On the Hewitt serve accuracy test^ her raw scores 
ranged from 2 (T-Score 48) on day 7 to 13 (T-Score 70) on day 
3- This was rather atypical in that one would expect a be- 
ginner's scores to rise steadily. Her ranking compared to the 
otnnr subjects was 4 . On the Hewitt serve speed test^ her 
scores ranged from 3 (T-Score 51) on days 5 and 7 to 7 (T- 
Score 63 ) on day 4* This was again an atypical pattern with 
hign scores occurring prior to low scores. Her mean daily 
accuracy scored ranged from .52 on day 2 to 1.01 on day 3. a 
Her ranking on this test was 4* Her mean daily speed scores'^ 
ranged from .30 on day 5 to .64 on day 4. Her rank order was 
5 . The subject's mean motor performance scores5 ranged from 
13 on day 1 to 44 on day 6. Her rank order was 6. 

In considering the composite results on Subject Three’s 
motor data, she was atypical in that most often higli scores 
appeared on days prior tc low scores except for the motor per^ 
fonnance scores. Both high and low scores apper.red mostly on 
days 3, 4> and 5* One low score appeared on day 7. Rea'^ons 
for high scores not appearing on the last day could be attri- 
buted to weather, less practice, the result of watching her 
performance, or the pattern used in the analysis and solving 
of the problem. Her overall ranking was 5 on these te-jts. 

Her initial predictive score placed her number 3. 

Verbal data . The subject read in variables, proper- 
ties and elements"^ in the following order: ser-ve feels com- 

fortable, accuracy, grip, vertical position of the ball toss 
(T), arm (straight or curved), eyes cn the ball, follow 
through, starting position of the body, horizontal position 
of ball toss (C), pendular continuous motion, timing, speed, 
motion (bat. hit, push, put (R)), contact on top of the ball, 
feet, whole body, wrist, concentration, arch, bent knees, 
racket heavier, contact off center, lean, practice, control, 
swing like a baseball, and reach. 



^See Appendix XXXI. ^See Appendix XXXII. ^Ibid. 
'^Ibid. ‘-^See Appendix XXXVI. ^See Appendix XXXII. 
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She read in the main goals of accuracy, speed and form 
early. Two of the main properties of CRT, C and T, were read 
in early. R was read in in the middle of i he program. Single 
variables and values were read in early followed by more com- 
plex elements; most of the complex elements were read in in 
the middle of the program. She dealt with variables, proper- 
ties, and less complex elements at the end except "swing like 
a baseball" which is a complex concept. This pattei’n is simi- 
lar to that of Subject On^. 

In analyzing the Verbal Motor Behavior Graph^ as to 
agreements and disagreements with the GSPS model, the CRT 
variables were investigated first. She read in T first, fol- 
lowed by C, and did not investigate R as sue':. The order for 
this subject would be TC. She investigated the motion vari- 
able (batting, hitting, pushing, put\ing into the air). If 
notion is equated with position of the racket face (R) [R^ = 

pushing (flat), R2 = putting into the air (open), and R^ = 

batting, hitting (closed)], then the order of reading in would 
be TCP . Pattex’ns for problems with questionable or tentatively 
noceptable soJ.utions were TR or TC. Patterns for problems 
with acceptable solutions were RT or CT. The three were never 
combined in one problem. There were only two rejected solu- 
tions, and the pattern employed was CT. For the positive prob- 
lems the order of calling the properties and variables was 
reversed; for the negative problems, either forward or mixed; 
ond for the questionable or tentative solutions, either for- 
ward or reversed. The order of call of the values of the C 
variable was: C^, C^, C^, and C^. -The order of call for the 

T values was: T. , Tp» T-, and the order for the R variable 
was R^, R^, and Rp. ^ 

Combined verbal-motor analysis . In analyzing the ver- 
bal problems by the motor performance scores,^ the range of 
scores went from 3-3 on day 1 to 44 on day 6, Upon examination 
of the plot of highest motor scores in Figure 9, we see a 
fluctuating but steadily rising pattern. In looking at the 
highest scores in more depth, we find that 26 cases occurred 
within the problems, and only two highest scores occurred be- 
tween the problems. One of these two rises occurring between 
problems also occxirred between days; the other occui'red with- 
in a day without rest. Therefore, 27 problems of highest 
scores could be attributed to something other than reminis- 



^See Appendix XXXIV for the 
havior Graph and Appendix XXXV for 



complete Verbal-Motor Be- 
a synopsis of the graph. 



^See Appendix XXXVI for the 



complete analysis. 
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Figure 9* — Subject Three. Plot of high motor performance scores by problems. 



cence and dissipation of fati^e factors# In order to further 
examine the reasons for these rises, an analysis of highest 
scores based on the verbal data was made. In examining 
these high scores, the subject followed this pattern: she 

went from one variable to a combining of variables, assigning 
equivalences between variables, combining values and varinbles 
into larger properties, assigning values to variables, com- 
bining these into a variety of combinations, and narrowing the 
number of properties to the testing of a few large properties — 
speed, accuracy, vertical and horizontal positions of ball 
toss (T,C). At the very highest scores she was combining 
values and variables of properties singly or into larger ele- 
ments, 



Upon examination of the plot of the mean motor perfor- 
mance scores in Figure 10, we see a sudden rise, followed by 
a drop and then a steady but fluctuating rise until a trans- 
ition period after problem 24 where the high score was made; 
the scores dropped again between problems 25-57. The subject 
read in the majority f variables (42) before problem 15, 
where we see a steady rise of scores# After that the subject 
read in only 12 variables during which time a levelling oc- 
cxirred and then the scores dropped# Problems show a 
steady mean rise with predominantly tentative solutions. Most 
of day ]. shows a steady rise. The steady drop between problems 
9 and 10 finds the subject introducing a new variable (arch) 
which r^'sulted in problems of coordination and timing (ele- 
ments) which she reorganized. She sought her solutions in 
other elements such as startij ^ position, bent knees, and lean 
together with a large number of other variables read in and 
called. During the drop from TR, 25, 26, 27, she was pri- 
marily concerned with speed and accuracy; elements such as 
timing, comfort; addlig together of properties; and she did 
not read in aiiy new variables. 

Upon «5xainination of the between-day increases and de- 
creases in motor performance scores,^ there was 66,66?5 de- 
crease and only 16,66?S increase, indical ing tlxat very little 
learning could be directly attributed to the theory of remin- 
iscence# Scores remaining the same amounted to 16,66^, which 
was equal to the percentage of increases. 

In looking at the wiihin-day increases and decreases 
in motor performance scores^, there were nine increases 
(40 #92^), eight decreases ( 36 . 665 ^), and five scores remained 
the same (22.72?5) between problems. There appears to be 



^See Appendix XXXVII for the complete analysis. 
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slightly more possibility that a score -would increase than 
that it would decrease, l.i examining the effects of rest 
upon these scores, a large number of both increases and de- 
creases occurred during periods of no rest rather than -with 
short rest periods. Approximately 60?^ of the scores resulted 
in either increases without rest or decreases without rest 
(27.27?$ increase; 31-81^ decrease). This indicates that al- 
though the subject was allowed to rest as often as desired, 
she seldom rested, and when she did, there appeared to be a 
little less probability that the score on the serve following 
the rest would improve in motor performance than that it 
would not improve. Concerning the four rest periods, three 
resixlted in increases and one in a decrease, indicating that 
in three out of 22 cases rises in scores could be attributed 
to dissipation of fatigue factors. The other increases be- 
tween problems were due to other causes. 

Upon examining the verbal problems by accuracy and 
speed mean scores,^ the lowest mean accuracy score was .16 on 
day 2, and the highest score was 2,33 on day 4- The lowest 
mean speed score was .16 on day 2, and the highest was 1.33 
on day 4- High scores were achieved by other subjects also 
on the fourth day. There could be a number of reasons for 
this, (l) the weather was windy and cold the last three days, 
(2) after the fourth day the subject read in very few vari- 
ables; the problem became one of adding, subtracting, as- 
signing values to the variables, testing, and assigning equi- 
valencies rather than initially investigating new variables, 
which might be less motivating and which require more complex 
mental processes. 

The plot of high accuracy and speed scores in Figure 11 
reveals the following: few if any plateaus occuried except 

at the highest score and rises in accuracy scores followed 
two out of three transition periods. Since there were so many 
high scores, these scores would follow the general pattern of 
the total Verbal-Motor Behavior Graph. At the lowest ac- 
curacy scores (1, 7, 8, and 24) we see the following simi- 
larities: the solutions were mostly tentative; speed and 

accuracy goals both were present; there was much assigning 
of equivalencies and adding of variables, reading in and 
calling of variables and properties; T only was called to 
solve the problem, and both forward and reverse patterns were 
used in calling variables and properties. 

In examining the plot of the highest speed scores in 
Figure 11, it can be seen that the high scores plateau at 2. 
The total pattern of the Verbal-Motor Behavior Graph would 
describe the high scores. At the highest score, 3,00 at 
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problem 27, the folloiving pattern vsls employed by the sub- 
ject: a tentative solution, accuracy and form goals, tested 

values of T, assigned equivalency and added variables (ac- 
curacy = T + C + eyes on the ball), called three properties, 
assigned two values, employed TO, and ct^lled properties with 
the reverse pattern. 

In examining the accui'acy speed plot of mean scores 
in Figure 12, we see a rather strange pattern of ex creme rises 
in the accuracy scores within a very fluctuating pattern of 
scores. In referring to the Verbal-Motor Behavior Graph to 
see what occuirred at these high rises in accuracy at problems 
5, 12, and 20, we see that aiiring probJ.em five the subject 
was pursuing the possibilities of batting, hitting, pushing 
or putting the ball into the air (R). She did not have a 
stated goal of accuracy. Iraring problem 12 she was again at- 
tacking the possibilities of batting the ball or pounding it 
into the ground with stated goals of speed and accuracy. She 
was also working on various positions of vertical ball toss 
while expressing confusion in goal. If she tossed high, she 
had a better reach but less accuracy; if she tossed lower, 
she had more accuracy but less speed. These goals do not 
seem to be vastly different from the goals of the neighboring 
problems. Goals of accuracy and speed predominated through- 
out the entire program, although there might be more positive 
attacks on accuracy and speed here. Examining the low scores 
at problems 7 and 23, we find that the subject was working on 
the problem c^f tossing the ball high and reaching for it with 
the result of a decrease in accuracy or tossing it lower, 
hitting with a sidearm, with less speed but more accuracy. 

This v;as the same problem she was trying to solve jn problem 
— a high scoring problem. She rejected the high toss in 
problems 7 and 23 because of the poor speed results. 

The following results cam be seen when examining the 
increases and decreases between days in accuracy and speed 
scores with ai:d without rest.^ Of the six possible increases 
or decreases in accuracy, o^ily one increase and two decreases 
occxirred. The 16.66?5 increase could be attributed to remin- 
iscence. The fact that two cases resulted in decreases and 
three remained the same shows that little learning as evi- 
denced in motor perfonnance scores of this subject could be 
attributed to this factor. In looking at the speed scores, 
two cases iiicreascd, one case decreased, and three remained 
the s^e. Two in six cases or 33.33?S of the cases could be 
attributed to reminiscence. 

Increases and decreases within days i?) accuracy and 
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i^are 12, — Subject Three, Plot of mean accuracy and speed scores by problems. 



speed scores were about equal (accuracy = 21, 73?^ increase, 

17. 39?^ decrease; speed scores resulted in 13.04?^ increase 
and 17. 39?^ decrease). This indicates that there was about an 
equal probability that a score wo\;ild increase or decrease 
with this subject, A large percentage of scores remained the 
same (58.62J5), 

In studying the effects of rest Upon the increases and 
decreases of accuracy and speed scores, we find that with the 
accuracy scores there was 17.39?^ increase without rest to 
4.34?J increase with rest; 17^04?^ decrease without rest to 
4.34?J decrease with rest; 30 . 43 ?^ of the scores remained the 
same both with and without rest. In looking at the speed 
scores, we see 13* 04?^ increased without rest, 6?5 increased 
with rest; 17.39^ decreased without rest; 0,0055 decreased 
with rest; 47.8255 of the scores remained the same without rest 
and 31*25^ stayed the same with rest. There were no increases 
or decreases with rest, indicating that reminiscence could not 
be a factor contributing to the learning with thxs subject. 

More scores remained the same than either increased or de- 
creased. Rests did not appear to be a significant factor in 
increases in accuracy and speed scores. As with the motor 
performance scores, most increases occ^jirred within the problems. 

Subject Four 

Motor data . On the wallboard test the subject had a 
raw score""of""25^hich was in the 70th percentile and had a T- 
Score of 54. From this initial predictive score, it would be 
expected that this subject would perform tettoi" than e.verage. 

Her rank order on this test compared to the other subjects , 
in this expe>"iment was 1, On the Hewitt serve accuracy test,^ 
her scores ranged from 6 (T-Score 58) on day 6 to 18 (T-Score 
over 60) on day 4. This was rather an atypical pattern with 
a high scoring day preceding a low scoring day. Her scores 
did not follow a pattern of daily fJuctuation which might have 
been xn explanation; but a pattern of high, low, high, high, 
low, low, high. Her rank order on this test was 2, On the 
Hewitt serve speed test^ her scores ranged from 3 (T-Score 
51) on days 2 and o to 12 (T-Score 75) on day 4. This again 
w^ i an atypical pattern. Her ra^^king on this test v‘as 3. 

Her mean daily accuracy secret went from .30 on day 1 to 1.93 
on day 7» a typical pattern. Her ranking was 1. Her mean 
daily speed scores^ ranged from .23 on day 1 to 1.00 on day 7; 
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See Appendix XLIX for the complete analysis. Ibid, 

"^See Appendix XLIII for the complete analysis. 

^See App^i.cii): XLIV for tne complete analysis* 

^Ibid. ^’ibid. 



a typical pattern. Her ranking vjas 2. On the mean motor per- 
formance scores"" her scores ranged from 41.20 on day 1 to 52.64 
on day 1, problem 1. Her rank order v?as 1. Her lowest and 
highest mean scores appeared on day 1 and her highest mean 
score occurred in the first p?' tVem, a very strange occurrence. 

In examining the composite results on the motor data 
for Subject Four, we see that she scored the highest on the 
initial placement test and she ranked first on the total rank 
order on all tests. Her high scores on accuracy and speed 
were atypical — highest scoring days occurred before lowest 
scoring days. Her motor performance scores followed a typical 
pattern — low scores on the first day, high scores on the lasu. 
One wonders why high acciuracy and speed scores occurred on the 
first day and fcrm scores on the last. 

Verbal data . The order the subject read in variables, 
properties and elements^was: ve:''tical position of ball toss 

(T), reach, arch, smash, wrist (horizontal), racket brought 
down, accuracy, racket brought up, ^ip, lift, whole boay, 
horizontal position of ball toss (C), lean, relax, speed, 
angle, top, backswing, forward swing, feet still, on toes, 
contact on top. of the ball, timing, sway, position of racket 
face (R), feel of it, follow through, thinking, thumb in, 
contact on center of the racket, elbow up, hitting down off 
arm, waiting position, wind, body position, control of the 
racket, and natxrral, smooth stroke — whole stroke. She read 
in the main goals accuracy and speed and also the main prop- 
erties early. R was read in about midway in the pro^aia; 

(this pattern was used by Subjects One and Three also). 

Single variables and larger elements were read in about equal- 
ly throughout the program. There ware more complex elements 
later in the program than earlier. 

In analyzing the Verbal-Motoi Behavior Graph^ as to 
agreements and disagreements with the GSPS model, the CRT 
variables were investigated first. The subject road in these 
variables in the following order: TCR. The T and C vari^^bles 

were the most prevalent and occurred together most frequently 
for both accepted and ^'ejected problems. The predominant pat- 
tern for acceptable solutions was TCR but for uiacccptable 
solutions it was CTR. 

The pattern for reading in variables was mixed ±u 



^Sce Apjendix XLVIII for ti e covapleie analysir. 
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positive, negative and tentatively acceptable solutions. If 
the mixed pa\:tern is not considered, the for^-ard pattern pre- 
dominated for the negative solutions and the reverse pat- 
tern predominated slightly for the positive solutions. In 
the mixed pattern we see the following type of pattern: for- 

ward, jiunp back to early variable, forward, jump back, for- 
ward, etc- So actually, a foir^ard-backtracking pattern pre- 
vailed. This pattern was true for reverse-mixed patterns 
also. However, no particular pattern was consistently pre- 
sent. This subject was a negative strategy learner — 2Z 
negative solutions to three tentative solutions and 11 posi- 
tive solutions. The order of reading in the C variables was 
O 29 0^; the T variables was: T2, T^, T^, and the R 

variables: and (unique to this subject). 

Combined verbal/motor analysis . In analyzing the ver- 
bal problems by the motor performance scores,^ the range of 
scores was 31 on day 5 to 63 on days 2, 3> 4, and 5. Upon 
examination of the plot of highest motor scores in Figui^e 13, 
we see that there was a high fluctuation between low and high 
scores at the beginning, a levelling off, another high rise, 
a low score, a levelling off and more fluctuation between 
high and low scores. In looking at the highest scores only, 
all 32 cases occurred within problems, none between. Since 
no rests occurred here, in no cases could highest scores be 
attributed to reminiscence or dissipation of fatigue factors. 
In order to further examine the reasons for these rises, 
reference was made to the Verbal Motor Behavior Graph. ^ In 
examining these high scores, we see this pattern: she went 

from examination of a few variables, to reading in, assigning 
values to a large variety of single variables, to combining 
them singly, to combining them into larger elements, as- 
signing equivalency, putting them into a larger element 
called ^’everything together" at the end of the program. 3he 
worked with positive goals and used both negative and posi- 
tive evaluations. At the very highest scoring episodes, she 
combined values, variables and properties into }.arger com- 
binations of single variables or into larger elements or sub- 
goals or assigiied equivalencies. 

Upon examination of the plot of the mean motor scores 
in Figure 14 > we see a much different, type graph than with 
the previous subjects. She began with much higher mean 
scores than the others and her scores had a narrow range — 
41-53 • Small fluctuations occui^red at the beginning, 
levelling off in the middle, a irop at problem 24, rise at 
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ject Four, Plot of mean motor performance scores by problems. 



25 followed by more fluctuating scores. From the Verbal-Motor 
Behavior Graph we see that at the beginning, during the fluc^- 
tuating scores, the subject read in, assigned values, and 
dealt with 42 variables. At the levelling off period (prob- 
lems 15-25, days 5 and 4) she dealt only with five variables. 

At the drop at problem 24, she was tense — she told herself to 
^‘relax and concentrate^'; the only variable she called was grip, 
her main goal was accuracy and she dealt with the whole serve. 
At the rise (problem 25), she called 10 values and variables, 
denoted problem with the wind, called two elements — "feeling^’ 
and ^^timing'^ and was working on accirracy as stated. From 26- 
28, where scores decline, she was working on a number of vari- 
ables and values plus large elements of timing and balance. 

From problems 50-58 where the scores level off. fluctuate, 
but rise slightly she did not read in any new variables but 
called many old ones and combined them into larger elements. 

In considering the between-day increases and decreases 
in motor scores,^ there was 505^ increase in motor scores and 
55*55?^ decrease (not a great deal of difference). Scores re- 
maining the same equalled 16.66?^. This shows a possibility 
that reminiscence took place between days half of the time. 

In looking at the within-day increases and decreases in motor 
performance scores,^ there were 16 increases, 15 decreases, 
and three scores remained the same. Increases amounted to 
50fo, decreases to 40.62?^, and scores remaining the same to 
9«52?5 of the total scores. There appears to be about an 
equal chance that scores would increase or decrease with this 
subject. In examining the effects of rest upon these within- 
day scores on accuracy and speed, ^ we see that there were more 
increases and decreases occurring without rest (43.75^ in- 
crease, 34.37/^ decrease) than wibh rest (3«72^ increase, 9.57?^ 
decrease). Scores remaining the same with rest equalled 
arid scores remaining the same without rest equalled 16.25^« 

This subject seldom chose to rest, and if she did, the short 
rest period did not result in an increase in the following in- 
itial motor performance score any more than a decrease. In 
only one case was there an increase in score following a short 
rest period. This increase could be attributed to the dis- 
sipation of fatigue factors. The increases between the I4 
other problems must be attributed to other factors. 

In aiialyzing the verbal problems by the accuracy and 
speed scores,^ upon examining the accuracy scores the fol- 
lowing can be seen: the low accuracy mean score was 0 on 

day 1 and the high score 2.21 on day 7. The lowest speed 
score was 0 on day 1 and the highest was 1.14 on days 5, 6, 



1 ? 

l-re Appendix L. Ibid. -^Scc Appeiidix LI. 
4 

_See Appendix LIII for the corap'lGte analysir-. 




4-5 

Do 



and 7i This subject followed what would be a typicj.1 pat- 
tern with low scores on day 1 and high scores on day 7. In 
examining the plot of high accuracy and speed scores in 
Figure 15 , two extremely low scores occurred at problems 3 
and 4. At these low scores the subject came either to a 
tentative solution or to an acceptable solution, and goals 
of speed and accizracy were present. She read in two pro- 
perties, called four properties, assigned four values, used 
CT only, and used a reverse pattern of call. At the highest 
scores (7, 8, 11, 15, 16, 17, 21, 29, 36, 38, and 39) the 
subject did the following: she employed accuracy and speed 

goals, called properties, assigned values, used TCR or HOT 
to solve the problem, and used a variety of pattern in calling 
variables. At the one plateau (22-28) we see the following: 
the subject worked on the accuracy goal, on the elements 
timing and form; called variables; assigned values; used R 
or RC in solving the problem, and used a mixed pattern of 
call. In examining the plot of highest speed scores, the 
subject levelled off at two. The general plan of the total 
Verbal- Motor Behavior Graph describes the pattern of the 
highest speed scores. The low scores at three and four co- 
incided with the low accuracy scores above. 

In examining the plot of mean accuracy and speed scores 
in Figure 16, we see a very fluctuating pattern of accxrracy 
scores. The speed scores also followed a fluctuating pat- 
tern, but the scores were not as high. There were no plateaus. 
In referring to the Verbal-Motor Behavior Graph at problems 
18 and 33 where the low scores occurred, we see that at 18 
the subject was examining the whole serve; working on timing” 
and "feeling” elements; reading in a new variable (H); cal- 
ling nine variables, four values; reading in variables in a 
forward pattern; and rejecting the solution. In problem 33 
she was working on accuracy, calling three variables in re- 
verse, and rejecting the solution. The oiily thing in common 
between these ■'* s that she rejected both solutions and was 
working on hit uing down. 

Upo 2 i examination of the increases and decreases between 
days in accuracy and speed scores,^ we see that there were no 
increases in scoi c, 02 ie decrease, and five scores remaining 
the same in accuracy; and no increases between days, no de- 
creases, and six scores remaining the same in speed scoies. 

This no percentage of increase or decrease in either score 
indicates that no increase could be attributed to reminis- 
cence or to forgetting. 

In looking at the increases a 2 id decreases within days 
in the accuracy a 2 id speed scores,^ tJiere were apjiroximately 
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four times as many increases as decreases in the accuracy 
scores. The percentage of increases was 46,87?^, decreases 
was 12 ,5?^, and 40.62?^ remained the same. In looking at the 
speed scores within days, we see 43-75^ increased, 9-37?^ de- 
creased, and remained the same. This 43* 75?^ increase 

took place between the problems. However, concerning both 
the accuracy and speed scores, the large percentage of scores 
that remained the same or decreased must also be noted. These 
scores indicate that either much of the learning did not take 
place between the problems or that both increases and scores 
remaining the same and are essential to the learning process. 



In examining the effects of rest upon the increases and 
decreases of the acc\xracy and speed scores,^ it can be seen 
that with the accuracy scores there was 0% increase occurring 
with rest and that the 46.875^ increase occxxrred without the 
benefit of rest. In considering the decreases, 3-12^ took 
place with rest and 9-375^ without rest; scores remaining the 
same equalled 12.50^ with rest and 28.125^ wj ^hout rest. In 
examining the speed scores, 0^ increase took place with rest, 
43-75?^ increase took place without rest; 3-12^ decrease took 
place with rest, 6,25^ decrease took place without rest; 12.5% 
of the scores ' remained the same with rest and 34 *37?^ stayed 
the same without rest. All increases in scores took place 
without rest. The subject rested very little-only four times, 
and after the four rests, her scores remained the same, l/o 
increase in scores could then be attributed to the dissipation 
of fatigue factors. In comparing the increases and decreases 
with rest, there were more decreases (3-12?5) than increases 
(0.00%) in both accui'acy and speed scores without rest, in- 
dicating forgetting as the prime factor between problems ±21 
accuracy and speed scores. 



Subject Five 

Motor data . On the wallboard test this subject had a 
raw score of 12 which was in the 7th percentile {T-Score 4) 
compared to other students of beginning tennis. Althcugii the 
subject felt she had better than average motor skill, this 
did not appear to be the case, at least on this skill, Hei’ 
rank order on this test was six compared to Uie other sub- , 
jects in t}iis experiment. On tlie Hewitt serve accuracy test‘d 
her scores ranged from 2 (T-Score 48) on day 5 to 11 {T-ocore 
67) on day 7. Although her low score preceded her high sco 7 'e, 
it seems unusAml that her low score occurred ovt day 0- This 
might be attributed to the wind factor which was not such a 
pr3dominant factor on the first four days. Her ninV. order on 
this tost was C. On the Hewitt revvo sjood jortion of tlie 
test^ }ier scores ranged from 2 (T-oc:i e 46) 011 days 4 ai.d [> , 
to 7 (T-Score 63) oii day 7. T^io low score on d<.y 4 coul i not. 
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be attributed to the \ixnd although it could on day 5. Her 
rank order was 6, Her mean daily accuracy score^ went from 
.24 on day 4 to ,95 on day 1. This was a very atypical pat- 
tern as one would expect the high score to be on the last day 
rather than on the first. Her ranking on this test was 6. 

Her mean daily speed scores^ ranged from .19 on day 4 to .63 
on day 1, again a very atypical pattern. Her rank order on 
this test was 6. The mean motor performance score^ went from 
12 on day 1 to 53 on day 4- Her rank order was 3- The high 
score on day 4 with low scores on days 5> and 7 might be 
attributed to weather conditions. 

In considering her composite results on the motor tests, 
she ranked the lowest in both initial placement test and on 
the composite score. The only score "hich was not last was 
her motor performance score. Her high scores followed her 
low scores on all tests; her high testing scores occurred on 
day 7 and her high mean scores were found on day 4, which is 
an interesting result. Did she give an all-out effort that 
motivated her to achieve on the last test in spite of her 
average performance? 

Verbal data . The order the subject read Jn variables, 
properties and elements^ was: speed, contact on center, ac- 

curacy, vertical position of ball toss (T), arm (move less), 
wrist (horizontal position), nervousness (relaxation), grip 
(tighter), concentration, control, timing, arm (elbow posi- 
tions), movement on the court, angle, horizontal position of 
ball toss (C), grip (type), starting position, reach, form — 
feeling, exchange of rackets, spin, arch, step back, lean, 
follow through, racket brought up, position of racket face 
(R), momentum, foot position, movement of whole body, co- 
ordination, wrist (snapped), wind, balance, faster movement 
(timing), finger on the racket, and backswing. She read in 
variables and values quickly — 33 on days one and two. On 
the other five days she read in a total of 28 variables. She 
read in the main goals of accuracy and speed early and also 
the CT variables. The R variable was introduced late in the 
program. (This CT-R pattern was followed by Subjects One, 
Three, and Four also). She read in a mixture of variables, 
properties and elements. The longer, more complex elements 
were scattered throughout the program rather than more of 
them being introduced at the middle or end. 

In analyzing the Verbal-Motor Behavior Graph^ as to 
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agreements and disagreements with the GSPS model, the CRT 
variables were investigated first. The subject read in these 
variables in the following order: TOR. T and C predominated 

in all solutions whether they were negative, positive, or ten- 
tatively accepted. T predominated in all early problems. R 
did not appear until episode 21. The reverse pattern for 
reading in variables predominated in problems with acceptable 
and negative solutions. Mixed patterns, followed by reverse 
patterns, occurred most frequently in tentatively accepted 
solutions. A positive-type learning strategy prevailed 
thro\xghout the first pai-t of the program with such positive 
reinforcements as ’’I like my serve^' or '^My serve is pleasing 
to me.^’ Later the subject showed more insecurity or questioning. 
On the last day, after watching herself on the television moni- 
tor, she said nothing. The order of calling the C variable 
was: C^, C^, ,^,nique to S.)> 



reading in the T variables was: 



1 rn rn 

" 1 ^ 3 * 



(It is difficult 



to distinguish between and in the verbal protocol.) R 

was considered in two problems only, and the consideration of 
R occurred when considering the ann-elbow position. 



Combined verbal/motor analysis . In analyzing the ver- 
bal problems by the motor performance scores,^ the range of 
scores went from 12 (day 1) to 58 (day 4). Upon examination 
of the plot of highest motor scores in Figure 17, we see that 
there was a fluctuation between high and low scores from the 
transition period following problem 29 until problem 33 when 
we see a drop followed by a rise and another drop. In fur- 
ther examining these high scores, we see that 41 rises oc- 
curred within problems and 2 between. In all cases including 
the two high scores between problems, rises occurred without 
rest. Learning as indicated by high performance scores took 
place within the problems themselves -except for two cases, 
indicating that highest scores of this subject cannot be at- 
tributed to reminiscence or the dissipation of fatigue factors. 
In order to further examine the reasons for these rises, an 
analysis of highest scores based cn the verbal data was made.'^ 
In examining these high scores only, we see ^ that on each of 
these scores the subject was assigning values to variables, 
te.sting one positive goal, assigning equivalences, and com- 
bining single variables. At the lowest points (4 and 14), 
she was working on decreasing speed (not form). At problem 
28, the highest scoring problem, she was working on accuracy 
.assigning equivalencies, and combining variables (accuracy = 
angle + spin v hit down). At the plateau of high scores 
{TR-33) she was working on a larger element — coordination; 
introducing two new properties — lean and body positior. ; as- 
sigr.ing equivaD encies ( ccordinationr^lear. + body position); 
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Figure 1 /. Suoject Five. Plot of high motor performance scores by problems. 



testing and combining variables (body position t angle t T + 
lean). She staxted vjith a transition period ^^;ith no comments. 
The last half of the program was marked by fluctuating scores; 
she was testing variables, combining properties into larger 
elements, assigning values, assigning equivalencies, and 
testing one variable. She used both positive and negative 
evaluations. Most of her goals were positively stated. 

Upon examination of the plob of the mean motor scores 
in Figure 18, we see a pattern that is quite similar to the 
plot of highest scores. The high mean score at problem 19 
also contains the highest score. A plateau occurred at prob- 
lems 22-24 where there is a pronounced rise in score, on the 
highest scores. In examining the Verbal-Motor Behavior Graph 
we see that during these problems, the subject was working on 
both accuracy and speed and she was highly dissatisfied with 
both. She stated she was satisfied with the serve in episode 
23* She was working on the element timing and the following 
variables: horizontal position of the ball toss 

reach, tighten grip, and angle. She accepted all three solu- 
tions to the problems but rejected most of the serves. She 
used reverse reading in of the variables. Upon examination 
of the total V'=>rbal-Motor Behavior Graph, we see that early 
in the program the subject read in single variables and single 
elements, assigned values, rejected some values and accepted 
others, called in more complex elements, as feeling, at prob- 
lem 13* At problem 17 she worked on the complex concept of 
accuracy-speed, vertical position of ball toss, spin, grip 
and wrist snap combinations. She added variables and com- 
bined them into a complex pattern (scores drop due to com^ 
plexity of the task). She called previously read-in vari- 
ables, assigned values, combined them into elements, rejected 
and accepted values until problem 20 which is marked by a 
large rise in score. At 20 she dealt with the complex prob- 
lem of changing grips (score drops) and called nine variables 
(combjned them) in trying to solve the problem which resulted 
in a tentatively accepted solution. She continued calling 
variables, assigning values, adding and subtracting variables 
and values, dealing with accui'acy, speed, form, and timing 
elements until problem 26 where she looked at the pictures 
(drop in the scores). After looking at the pictures, she 
read in two new variables (26 and 27 low scores) in working 
on accuracy and speed and calDed 12 variables to attack the 
problem, ending in a tentative solution. At 28 (high score) 
she read in new variables, called two variables, assigtied 
values, worked on the accuracy goal, and accepted the solution. 
At 29, timing and coordination elements were attacked in pur- 
suit of the speed and accuracy goals. She called two vari- 
ables and rejected tlie solution. She continued in this manner 
of calling variables, assigning values, adding, subtracting 
values and variables, working on coordination, timing, and form 
elements in attacking the main problem of accuracy and speed. 
She called fewer variables from problem 39 until the end 
(almost entirely without comment). 
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Pig’ore 18. — S-ubject Five. Plot of mean motor performance scores by problems 



In examining the betw^en-day increases and decreases 
in motor performance scores,-^ there was a 53 •35';;^ i>icrease, 
66.66^ decrease and 0,00^ of the mo\;or performance scores re- 
mained the same between days. This indicated more likelihood 
that forgetting rather than reminiscence took place between 
the days. In looking at the within-day increases and de- 
creases in the motor performance scores, there were 16 in- 
creases (43.24^), 15 decreases (40.54?^) and six scores (16*2lfo) 
remained the same within days between problems. These scores 
indicate that there appears to he a very slight probability 
that a score would increase rather than decrease with this 
subject. There is more chance that the score would either 
increase or decrease than that it would remain the same. 

In considering the effects of rest upon the motor per- 
formance scores,^ there wore many more increases occurring 
without rest than with rest (14 or 37.^3^ without rest to 2 
or 5.40?S with rest). Also 14 (37.83^) decreases occurred 
without rest to 1 (2.70?^) with rest; 5 (13. 51?^) remained the 
same without rest, and 1 (2.70??) stayed the same with rest. 
There appears to be more chance that a score would increase 
or decrease without rest than with rest. In comparing in- 
creases and decreases with rest, there appears to be only a 
slight possibility that scores would increase rather than de- 
crease. In two cases (5*40?S of the cases) i-ises could be at- 
tributed to the dissipation of fatigue factors. 

Ii^ analyzing the verbal problems by th.i accuracy and 
speed scores,^ the low accuracy mean score was 0 on days 3 
and 4 and the high score was 2 on day 3» the low speed score 
was 0 on days 3 and 4 and the high score was 2 on day 3- This 
was an atypical pattern with high and low scores both oc- 
c\urring in the middle and in the same problem. In examining 
the plot of highest accuracy and speed scores in Figure 19 i 
we see the following similarities in examining the highest 
of the accuracy scores at 5, 23, 33, 38, and TR following 40; 
the subiect was examining elements, calling variables and 
properties, assigning values, and employing a forward pattern 
of call. At the one plateau at 4-8, we see the following: 
both accuracy and speed goals, reading in and assigning values, 
T only used in solving the problem, mixed order in cabling 
variables and properties. In examining the low scores among 
the highest accuracy scores, at 18, 19, 20, 26, 27, 28, and TR 
following 29, we see the following similarities: mostly ac- 

curacy goals, examining of elements, reading in, calling, as- 
signing values, T or TO investigated, mixed order in calling. 

In examining the plot of high speed scores, there was a 



^See Appendix LXII. ^Ibid. 
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Figure 19. "Subject Five. Plot of high accuracy and speed scores by problems. 



plateauing of high scores around 2 as with Subject Four; also, 
many scores stood at 1. A few scores were 0. For the 1 and 2 
scores, one can examine the general pattern of the Verbal- 
Motor Behavior Graph. At the lowest scores we see the same 
similarities as those of the low accuracy scores. In exam- 
ining the plot of mean accuracy and speed scores iii Figure 20, 
we see fluctuating rises and falls throughout the program 
marked by a few plateaus f 18-20 and 24-36), a few very high 
mean acciuracy scores (3> 14, and 25) and mean speed scores 
(17 and 25). In referring to the Verbal-Motor Behavior Graph, 
at plateau 18-20 the subject was primarily working on spin, 
arching her back and grip together with a number of accompanying 
variables. She was disgusted at episode 19, although she said 
it ^'feels good'^; and \jincertain at 2C — ^'as much spin^^? At 
plateau 24‘-36 she was uncertain, looked at pictures, came iip 
with new variables, questioned a number of variables, was dis- 
gusted, didn't know what she was doing wrong,, blamed the wind, 
was working on timing, came up with many tentative solutions, 
and ended with the stated goal she was "getting everything to- 
gether." After that her scores rose, dropped, and rose again. 

In examining the high accuracy mean scores at 3, 14, and 25. 
we see accirracy goals and the acceptance of her serve — "feels 
good"; but the serve was too hard at 14. There was no stated 
goal at 25. In looking at the high speed scores at 17 and 25, 
we see a stated speed goal and a desire to increase spin; how- 
ever, this decreased accuracy. At 25 there vas no staged goal. 

In examining the increases and decreases between days 
in accuracy and speed scores,-^ we see that there were 0 in- 
creases, 1 decrease (16.66?J), and 5 scores (83. 33?^) remained 
the same with both speed and accuracy scores. Learning could 
not be attributed to reminiscence, and only 16.66J? decreases 
could be attributed uO forgetting. Most scores remained the 
same. Most of the learning took place elsewhere. In exam- 
ining the increases and decreases within days in accuracy and 
speed scores,^ we see 13 increases ( 35 . 135 ^), 8 decreases 
(21.62^) and 16 (43«245^ of the scores remained the same. With 
the speed scores there were nine increases (24.52^), seven de- 
creases (18. 91?^), and 21 scores remained the same (56.75^). 

The eff -cts of rest upon the increases and decreases 
of accuracy scores within days-^ resulted in two increases with 
rest (5.40^) and seven increases without rest (l8.9l?S). This 
increase could be attributed to the dissipation* of the fatigue 
factors. There was one decrease with rest which could be at- 
tributed to short term decay. There were six decreases without 
rest (16.21^) which might be attributed to the accumulation uf 
fatigue factors, short term decay, or other explanations. 




^See Appendix LXV for the complete analysis. 
'"^See Appendix LXVI. 
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Figure 20, — Subject Five. Plot of mean accuracy and speed scores by problems 
mum accuracy = 6* Maximum speed = 4). 



One score remained the same with rest (2,70^) and 20 scores 
stayed the same without rest (554.05/?). We see the following 
effects of rest upon the increases and decreases of the f i-eed 
scores: two increases with rest (5.40?J and 11 increases 

without rest (29.72??). The two increases could he attriouted 
to the dissipation of fatigae factors, the 11 without lesc to 
other learning factors. There was one decrease (2.70??)with 
rest and seven decreases (18.919?) without rest. The seven 
decreases without rest cculd he attributed to the accumu-Iation 
of fatigue factors, the decrease with rest to short-term 
forgetting or other learning factors. Fifteen scores re- 
mained the same without rest (40.54??) and one stayed the same 
with rest (2.70??) 



Subject Six 

Motor data . On the wallhoard test the subject had a 
raw score of 26 which was in the 59th percentile (T-Score 52) 
compared to other beginning students. She was about average 
on this motor skill. Her ranking compared to the other sub- 
jects in this experiment was two. On the Hewitt sen/e ac- 
curacy test^ her scores went from 4 (T-Score 53) on day i to 
19 (T-Score over 80) on day 5, a typical pattern. On day 6 
(her last day) her score dropped very low which may be at-- 
tributed to wind, short practice period, or watching herself 
on the television monitor. Her ranking on this test was 1. 

On the Hewitt serve speed test^ her scores ranged from 4 (T- 
Score 53) on day 1 to 12 (T-Score 75) on day 6; again, a 
typical pattern. Her ranking was two. Her mean daily ac- 
curacy scores^ ranged from .67 on day 1 to 1.02 on day 7. 

This differed from the Hewitt serve test results. The high 
score on day ? might be attributed to weather factors although 
other factors appear in the Verbal-Motor Behavior Graph. Her 
ranking was two. The range of her mean daily speed scores^ 
went from .43 on day 1 to .90 on day 3* This was the same 
pattern as for the Hewitt serve speed scores. Her ranking 
was one. On the mean motor performance performance scores^ 
her scores ranged from 25 on day 5 to 58 on days 4 and 5. This 
was the subject's only atypical pattern — low and high scores 
appearing on the scune day. A further analysis of low and high 
scores will be made later. Her ranking on this test was four, 
which was her lowest ranking on any of the motor tests. 

Composite results ol the motor data ranked this subject 
two. Her initial ranking on the wallboard test was also two. 
She followed a typical pattern (low scores on first day with 
high scores on the last day) except for the mean motox"* perfoi- 
mance scores. 
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Ve rbal dat£w The order the subject rea.; variables, 
properties and elements^ was: form — feel, gri]) (steady), 

position of racket face (R), wrist (fiexion, extension, 
hyperextension) , the ball hjt down, vertical po. Ition of br.ll 
toss (T), accuracy, speed, follow through, contact on center 
of the racket, foot action, backswing, movement the court, 
bend knees, eyes on the ball, balance, horizontal position 
of the ball toss (C), wrist action (horizontally), reach, 
forward swing, timing, arch, boiy positioning, elbow (bent 
or straight), racket brought up, the ball hit \ip, stop back, 
slice, wind, forearm (shorter or longer), contact on top of 
the ball, left leg stationary, lean to the left, and the 
racket follows the ball in the air. The subject read in 31 
variables on the first two days, more than the mimber of vari- 
ables read in on the last four days combined! tihe read iu 
only one variable on the fourth day, none cn the fifth. She 
real in the main goals of accuracy and speed, t’ne subgoal of 
form, and the CRT variables early. Most of u,e elements v;ere 
read in from the middle of the program to near tie end. 



In analyzing the Verbal Motor Behavior Gra as to 
agreements and disagreements with the GSPS . the CRT 

variables were considered first. She read .in onese variables 
in the following order: RTC. The most prevalent pattern was 

TRC. The portion RT predominated early; C was picked up in 
problem 7. The reverse calling pattern predominated in nega- 
tive and positive, solutions; the mixed pattern followed by 
negative pattern predominated in. the tentative or question- 
able solutions. Negative solutions were more common than 
positive or tentatively accepted solutions. The subject 
showed disgust, tiredness, and soreness toward the end of 
the learning sessions. Negative solutions predominated near 
the beginning and enu of the sessions, positive solutions in 
the middle. After observing herself on the television raoni- 
tor, she reacted with negative solutions and feelings of dis- 
gust, The order of reading in the C variable was: C>,, 



-51 

order for R was; 
value ) , 



the order for the T variable was: T 



3 ’ 



T. 



^4, -3, 

T^; the 



R^, R^f and R^^eft ^subject's individual 



Combined verbal/motor etnalysis . In analy^'ing the ver- 
bal problems by the motor performance scores^, the raiige of 



^See Appendix LXIX. 
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See Appendix LXX for the complete Verbal Motor Behavior 
Graph and Appendix LXXI for a synopsis of the graph. 



See Appendix LXXII for tho complete analysis. 



scores went from 25 on dsy 5 to 58 on dsys 4 and 5* la examin- 
ing the highest motor scores onlyl there were 36 within-problem 
increases and only one between-problem increase among these 
scores. All of the rises, including the one between problem 
rise, took place without the possibility of reminiscence oc- 
cirrring. These highest scores per problem are plotted in 
Figure 21. In analyzing these highest motor score episodes 
using the Verbal Motor Behavior Graph, we see the following 
pattern: assigned values, tested variables, combined vari- 

ables, combined variables and properties, assigned equival- 
ences, combined properties into elements, tested properties, 
recycled through the above processes, narrowed do™ properties 
and elements, and assigned new equivalences. During the 
earliest scores she was assigning values, testing one vari- 
able, and combining variables. In the middle of the pi'Ogram 
she combined variables and properties, assigned values, com- 
bined variables and properties into elements, tested and en- 
larged the nijinber of properties. Late in the learning situ- 
ation the subject narrowed down the number of properties into 
larger elements which were easier to call, tested, investi- 
gated single variables, and assigned equivalences. At the 
highest score (12) the subject was increasing accuracy and 
decreasing speed, working on form, callirig five properties, 
did not read in any new variables or properties, assigned or 
called four values, used RC to solve the problem, and used 
the reverse pattern in calling the variables. At the lowest 
of the highest scores (33) she was working on acour8.cy and 
form. She read in one variable, called two properties, as- 
signed one value, did not use either C, R, or T, employed a 
reverse pattern in calling variables, and was tired and dis- 
gusted. There were three short plateaus: 5-7, 9-11, and 15- 

17. In looking at the Verbal Motor Behavior Graph at thess 
plateaus, we see at 5-7 the subject was working on increasing 
accuracy, debating between various heights of ball toss, 
reading in six new variables, attacking the element of bal- 
ance, assigning equivalences (H = hit square and aim), calling 
six properties, calling or reading in nine values ; calling 
TRC to solve the problem, and using reverse and forward pat- 
terns in calling tho variables? the solutions are either posi- 
tive or negative and she has a positive, attitude toward the 
serves. At 9-11 (all positive solutions) her main goal was 
accuracy, she called the elements balance and feeling, read 
in one variable, was working on various heights of ball t' ss, 
called seven variables, read in or called eight values, used 
TOR to solve the problem, and used forward or reverse pat- 
terns in calling. At 15-17 the main goals were to ijicrease 
accuracy and speed; she attacked the elements of timing and 
form, assigned equlvalanoes (B = RCH), added variables (T -f 
B; RCH + T + B + T^); she did not read in any new properties, 



^See Appendix LXXIII. 
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called three properties only (was testing these three), called 
or read in seven values, used TRC to solve the problem, used 
reverse or forward-^backtracking (mixed) patterns in calling 
the variables; solutions were positive, rejected the solu- 
tions, accepted or tentatively accepted the serves. Plateaus 
did not seem marked by lack of motivation or a decrease in 
lack ox effort. Por this subject, these plateaus were marked 
by: inseciirity in goal (denoted t>y ^'rnaybe^^ statemei^ts) , too 

many goals, attending a new problem, assigning values or 
adding variables, combining properties into larger elements, 
elimination of some properties through testing, and narrowing 
down the scope of investigation, In order to do the latter, 
many possibilities were investigated. These plateaus appear 
to be a time of increased mental activity, rather than de- 
creased. They also appear to be necessary for future in- 
creases. 

Upon examination of the ploc of the moan motor scores 
in Figur'i 22, ve see that there were no plateaus; scores 
either increased or decreased within a small range. At the 
high scores at 18, 24, and 36 we see the following, at IS 
the subject came to a positive solution, the main goal was to 
increase accuracy; she added variables (RCH + B + T), called 
five properties, assigned or called three values; TC V7as used 
to solve the problem, and the reverse pattern was used in 
calling variables. At problem 24 wo find the following: a 

negative solution, acceptance of the serve; her goal was to 
increase accuracy; she read in one variable, called six pro- 
perties, read in or assigned nine values; .CRT was used to 
solve the problem, and a mixed pattern was emplOj^ed to call 
variables. At 26 (a questionable solution) her goals were to 
increase accuracy and decrease speed; form goal was present; 
she read in one property, called six previously accepted pro- 
perties, assigned or read in four values; used TC to solve the 
problem, and used the reverse pattern to call the variables. 
Only the following similarities seem to be present: to in- 

crease accuracy was the goal; she called properties and as- 
signed values. 

At the low scores at problems 16, 30, and 33 we find 
the following; at problem 16 the subject arrived at a nega- 
tive solution, accepted the serve, her goal was to increase 
accuracy. She wae working on the element timing; added vari- 
ables (T + B; RCH + T + Bj, assigned equivalences, called 
three properties, assigned or called six values; used T only 
to solve the problems, and used forward or forward -backtracking 
(mixed) pattern in calling properties. At problem 30 she came 
up with a positive solution; was working on the accuracy goal- 
right hand corner; was working on the elements tixDing, form, 
and balsmce; read in two properties; called 10 properties; 
assigned or read in ?2 values; used RTC to solve the problem 
and employed forward backtracking (mixed) patterns to call 
the variables. At problem 33 we find a tentative solution; 
her goal was to increase accuracy, she was working on the 
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Pigure 22.---S'ab ject Six. Plot o'^ ziefcci motor performatnce scores by problems. 



element balance, called four properties, assigned or read in 
three values, used CK to solve the problem, aul employed a 
reverse pattern in calling the variables. Coimnon operations 
occxirring at these low mean scores were; accuracy goal, 
called properties, read and called values (same as the highest 
mean scores). 

In examining the between-day increases and decreases 
in motor performance scores,^ we find two increases (40?^), 
three decreases (605^), and 0 scores remained the same. With 
this subject there was more probability of decrease occurring 
between days than increase, more possibility of forgetting 
than reminiscence. Within- increases and decreases in 
motor performance scores^ resulted '’’n 10 increases (32.25?^), 
nine decreases (29.039^), and 1 ! scores remaining tho same 
{38. 70^5). These scores indicate that there was about an even 
possibility that scores would either increase, decrease, or 
remain the same within days between problems with this sub- 
ject. 

In the effects of rest on the motor performance scores," 
there were more increases without rest (32.25^) than with rest 
(0??). There were mere decreases without rest (29*03?^) thstn 
with rest (Ofe), Problems remaining the same without rest were 
3^;.48^, and those remaining the same with rest equalled 3*22^. 
That a score wotild either increase, decrease or remain the 
same with rest were all about equally probable. If initial 
scoies between problems decrea;;6 as often as increase, learning 
must either take place in this manner or learning must take 
place elsewhere than betweer. the problems (as hypothesized 
in the initial experiment). There were an equal n^jimber of in- 
creases and decreases with rest {Ofo)\ no learning could be 
attributed to th>? dissipation of fatigue factors. It might 
be pointed out that with rest the nine decreases might not 
have occurred. This does not seem very likely, however, 
since the subject could rest as needed. 

In analyzing the verbal problems by accuracy and speed 
scores,^ we find the low accuracy mean score was .14 on day 
4 and the high score was 1.83 on day 3« Upon examination of 
the speed scores, the lowest mean score was .14 on day 4 and 
the highest was 1.33 on day 3« The pattern of accuracy and 
speed mean scores was atypical in that lowest mean scores 
followed highest mean scores.* In examining the plot of high 
accuracy and speed soores in Figure 23 » a highly fluctuating 
pattern is evident. At the very highest scores we find the 
following similarities: the subject p^'orsued the accuracy 

goal; employed tentatively accepted solutions; called vari- 



^See Appendix LXXIV. 

^Seo Appendix mXV. ^See Appendix LXXVI. 
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ables; assigned values; T, TR, or TC predOininated in solving 
the problems; a variety of pattern vjas used; reverse pattern 
of calling was most predominant. In examining the lowest of 
the high accuracy scores we c:ee the following similarities: 
the subject was working on a more complex mental task such 
as assigning equivalence; adding variables; testing two 
values; calling properties or variables; assigning values; 
employing T or TC to solve the problem ; or using a variety 
of patterns of call, although reverse pattern predominated. 

The differences between highest scores and lov/esi^ of the high 
scores in accuracy seems to be that on the high scores the 
subject had centered her thinking on accuracy and for the low 
scores she was involved with more complex operations. There 
were no plateaiis. 

In looking at the plot of the highest of the speed 
scores, wo find that the subject's scores plateaued at two 
throughout the whole program. The general plan taken from 
the Verbal Motor Behavior Graph would describe what occurred 
at these scores. On examining the lowest of the high speed 
scores we see the following similarities between the scores: 
most of these occurred in the first part of the learning 
period, most involved complex mental processes of assigning 
equivalences, adding, testing, or calling variables and pro- 
perties; assigning values; employing T or TRC to solve the 
problems; or employed a variety of patterns in calling of pro- 
perties with the reverse pattern predominating. 

In examining the plot of mean accuracy and speed scores 
in Figure 24, we see a very flucttiating pattern with high 
rises particularly in accuracy scores. There were no plateaus 
among the accuracy scores. Among the speed scores there were 
a few plateaus at problems 1-3 > 14-16, In referring to the 
Verbal-Motor Behavior Graph at these places, at 1-3 we see 
the following: a negative solution, acceptance of serve, 

and a tentative solution; goals were to increase accuracy and 
decrease speed; the subject worked on form; she read in 11 
variables, assigned one equivalence (decrease speed » decrease 
follow through), called three properties, assigned or read in 
10 values, employed RT to solve the problem, and used the 
reverse pattera in calling the variables. At 14-16 we find a 
tentative solution, acceptance of the solution, and a re- 
jection of the solution and the semre; goal was accuracy, '.he 
worked on timing and form elements; assigned equivalence 
(B=5RCH); read in no new variables; called foi^r properties; 
assigned or called five values; TR were used to solve the 
problem; and she employed reverse or forward-backtracking pat- 
tern in calling variables. At both plateaus we see the fol- 
lowing similarities: accuracy ‘ goal; the subject assigned 

equivalence, worked on the element of form, called and as- 
signed values, and used the reverse pattern in calling vari- 
ables. 



In examining the highest mean accuracy scores at 4, 



ACCURACY 




vO 

ft! 

9. 

R? 

« 

>8 

K? 

& 

» 

RJ 

Pi 

9 

oja 

a a 

55 0 

>-Q O 

5E 

» 

a 

d 

o 

On 

00 

C^ 

NO 

VPl 

Jt 

0^ 

CM 



s9)ioas oflads/iorancov 



67 



Figure 24. — Sul^ject Six, Plot of mean accuracy and speed scores loy 
i prolDlems. (I^aximum accuracy = 6. Maximuin speed = 4)- 



12, 17, 20, and 23 the following similarities can be seen; the 
subject employed both accuracy and speed goals; called pro- 
perties, called a large number of values, and employed a 
reverse pattern in cal’.ing variables for all out one problem. 

Upon examining the lowest scores in both accuracy and speed 
scores at problem 29 we see: a tentative solution, a testing 

period, subject read in one property, tested values of this 
property, called s'^.x formerly used properties, called or as- 
signed five values, used T only to solve the problem, and em- 
ployed a mixed pattern in calling the variables. 

In looking at the increases and decreases between days 
in accuracy and speed scores,^ we find the follci.’ing: there 

was one increase (2C/J), one decrease (20^), and three (60?5) 
of the scores remained the same with both the accuracy and 
speed scores. There was one rise that coiiLd be due to remin- 
iscence, one decrease that cotild be attributed to forgettii^; 
nothing appears to occur with most of the scores. In looking 
at the increases eind decreases in accuracy eind speed scores 
within days, 5 >je seo there were 11 increases (35.48?5), nine 
decreases (29.03/^), and 11 scores remained the same (35.48?^). 

With the speed scores, there were eight increases (25.80^), 
nine decreases (29.03^), and 14 scores remained the same 
(45.16?5). 

In order to further analyze those increases we will 
look at the effects of rest upon these scores.^ With the ac- 
curacy scores increases without rest occurred ten times (32.25?^), 
with rest one time (3.22?o); docreases without rest occurred 
nine times (29. 03 ?^), decreases with rest 0 , scores remaining 
the same without rest occurred 11 times (35.48?^), and scores 
remaining the same with rest occurred 0 times. With this 
^ subject most of the increases took place without rest. The 
' one increase with rest (3.22?^ of the cases) might be attri- 
bxited to the dissipation of fatigue factors. We must look 
elsewhere for the increase without rest in the 35 .485^ of the 
cases where rises occurred. The 29. 07?^ of decreases without 
rest might be attributed to the acciunulation of fatigue fac- 
tors, short term decay, or other factors. In examining the 
effeci of rest on the speed scores, we see one increase with 
rest {3.225^), seven increases without rest (22.58); no de- 
creases with rest, nine decreases without rest; no scores re- 
mained the same with rest, and 14 remained the same without 
rest (45.1656). The 3*22^ of the increases with rest could 
be attributed to the dissipation of fatigue factors; the 
22.58^ without rest is examined in the Verbal-Motor Behavior 
f Graph analysis; the 9^ decrease without rest could be attri- 
buted to accumulation of fatigue factors or short term decay. 



^See Appendix LXXVII. ^Ibid. ^See Appendix LXXVIII. 
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I More scores remained the same than either in^^reased or de- 

creased indicating that most of the learning must take place 
I within the problems rathei- than between them. The zero 

decrease with rest indicates rest contributes to neither 
forgetting nor learning, but to remembering with this subject. 
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■ RESULTS AUD DISCUSSION 
Comparison of Subjects 

Mote:" data > The, subjects ;;ere ranked in the following 
order on the wallboard test:^ 4, 5, 3 - 1, 6, and 2, It is 
interesting to note that of the x subjects who considered 
themselves better than average in gencivl motor ability, three 
scored below average (two way below average), two scored av- 
erage, and only one scored well abo\ e average. On the Hev/itt 
ser^re accuracy tests^ the high scores ccurred on days 3-7 and 
they centered around days 3 and 5- There were no partic^ularly 
high scoring days. On the Kewitt serve speea tests, ^ high 
scores appeared on days 3-7, centering around days 3 9nd 3, 

The high scores on the mean daily accuracy scores^ appeared on 
days 1, 3> and 7; most centered around days 3 and ?• The mean 
daily speed high scores^ appeared on days 1, 3i 4, and 7; but 
they centered around days 3* and 7 . examining the range of 
motor scores,^ low scores by most subjects took place on days 
1 and 2, although two subjects had I jw scores on day 5. High 
scores were most frequent on day 4, but high scores occurred 
on all days but the first. From these scores we see that, al- 
though some high scores occurred before day 4, the majority 
appeared day 4 and thereafter. With the previous study it was 
found that the first signs of boredom appeared on day 4. What 
ocoxirred with that subject and is occurring with these six 
subjects is that by day 4 most of the 'variables have been read 
in and explored to some degree. Thereafter, most of the time 
is spent testing old variables, making new combinations of 
these variables and properties, arjsigning equivalences, and 
other operations. Rather than exploring new variables and 
properties, they are now spending their time applying oper- 
ations within their framework of properties, which might not 
be as adventuresome a learning experience. However, due to 
the experimental situation, these six subjects did not show 
signs of boredom or lack of motivation as learners might do 
without the motivation of a television camera. 

It can be noted that learning cannot be entirely mea- 
sured by motor perfoimance scores at a particular time and 
place, for in the learning situation the score is dependent 
upon the operations the subject is utilizing. In order to eli- 
minate xuidesirable values end variables, combine variables and 



See Appendix LXXIa. See Appendix LXXX. 
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assign values and equivalences, the subject must test these 
values and operations. These tests result in low scores, 
high scores, and plateaus depending upon the goodness of 
the property applied and how the property fits into the 
total framework being developed by the subject. These 
scores are all parts of the total learning situation. The 
str^iggle to learn is marked by a slowly rising mean score 
witn man5’^ fluctuations as can be seen by most of the motor 
score plots of most of the subjects. 

In comparing the performance scores of all the sub- 
ject. ^ it can be seen that the initial wallboard test was 
a good predictor of the final outcomes of the serve motor 
tests. Only one subject was out oi order. 

2 

Verbal data . In considering the n\amber of properties 
read in by these subjects, the vast majority of variables 
were read in during days 1 and 2. By day 4 (except for Sub- 
ject Four) most of the variables were read in. Subject Four, 
who read in 10 variables on day 5> was the highest scoring 
subject on the motor tests. Subjects Five and Six exper- 
ienced soreness, tiredness or nervousness on day 5 which 
might be one reason for the drop in the reading in of vari- 
ables, Qlthough the scores for Subjects One, Two, end Three 
dropped off sharply after day 4 also. 

In examining the between-day increases and decreases 
in motor performance scores of all the subjects, 5 there were 
12 increases (34.25%), 21 decreases (60.00%), and two (5.71%) 
scores renaining the same between days. This indicates that 
34.28% of the scores could be attributed to reminiscence, 

50% could be attributed to forgetting, and 5*71% could be 
attributed to remembering. The GSPS. model must therefore 
take into consideration the large forgetting which occurred 
between days and recognize that there was less possibility 
that reminiscence would occur or that the sei’ve would be 
remembered as it was at the end of the previous day. 

In examining the within-day increases and decreases in 
motor performance scores of all subjects, 4 there were 81 
increases (42.63%), 71 decreases (37. 36%)^ and 38 (20.00%) 
of the scores remained the same. This indicates that within- 
day increases should receive first priority, decreases second, 
and scores remaining the same a small priority in the model. 

In examining the effects of rest upon these scores,^ 



^'See Appendices LXXXV, LXXXV.I, and LXXXVII. 

^See Appendix LXXXVIII. ^See Appendix LXXXIX. 
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vje see that 13 (6.84^) increases occurred with rest, 66 (34.73!^) 
increases occurred w^lthout rest; 13 (6.84^) decreases occurred 
T^ith rest, 60 (31«57?S) occurred without rest; 5 (2.63^) re- 
mained the same with rest, and 33 (I7.36j4 remained the same 
without rest. This indicates that 6.84^ of the increases 
within days could be attributed to the dissipation of fatigue 
factors (although this does not rule out other reasons for 
the increases). Reasons for the 34.73?^ increases which oc- 
curred without rest will be sought within the verbal-motor 
data later. It is possible that 6.845^ decreases could be at- 
tributed to short term decay, but the large percentage of de- 
creases without rest must either be attributed to the accumu- 
lation of fatigue factors or other learning factors loimd in 
the verbal-motor data. The very low percentage of scores that 
remained the same within days following a short rest seems to 
indicate that nothing in particular occurred between these 
problems to influence these scores. The 17t36?b of scores 
that remained the same without rest appear to be necessary to 
the learning situation. Within-day increases without rest 
were 8C^ gz*eater than those with rest, showing that reminis- 
cence or rest played a minor part in the total learning pic- 
ture of these subjects. 

In examining the between-day increases and decreases 
in accuracy and speed scores^ of all, the subjects, we find 
the following taking place with the accuracy scores; there 
were four (11.42^) increases, 10 (28.57^) decreases, 21 
(60.0'Oj^) remained the same. The small percentage of in- 
creases in accxiracy scores could be attributed to reminis- 
cence, the 28.57^ decrease to forgetting,^ and the fact that 
60^ remained the same between days seems to be due to remem- 
bering. With the speed scores we see there were five (14.28?5) 
increases, eight (22.85^) decreases, and 22 (62.85?S) remained 
the same. The same explanations as undor accuracy (above) 
could be given here also. 

In looking at the within-day increases andpdecreases 
in the accuracy and speed scores of all subjects,^ it can be 
seen that with the accuracy scores there were 61 (31.77^) 
increases, 36 (18.75^) decreases, and 95 (49*47^) remained 
the same. With the speed scores there were 50 (26.04^) in- 
creases, 36 (18.75?S) decreases, and 106 (55 *2056) remained the 
some. It is interesting to note that in spite of the large 
number of initial scores that remained the same, learning ' 
took place. Two explanations are given for this; (1) the 
large number of scores remaining the same were indicative of 
testing periods and necessary to the learning process and (2) 
significantly more learning took place within problems rather 
than between. 



^See Appendix XOII. ^See Appeneix XCIII. 



In examining the effects of rest upon the accuracy 
and speed scores,^ we see the following: with the accviracy 

scores there were 11 (5*725^) increases in scores with rest, 

44 (22-91?S) increeses without rest; six (5-12?5) decreai^es 
with rest, 31 (16.14?^) decreases without rest; 21 (10.93?^) 
scores remaining the same with rest, and 79 (41*14^) remaining 
the same without rest. There was much more probability that 
increases would occur without rest than with rest. Decreases 
without rest also exceeded those with rest. Scores remaining 
the same without rest exceeded both increases and decreases- 

Only 8 very small percent of the scores (5-72^) could 
possibly be attributed to dissipation of fatigue factors; the 
increase without rest (22.119^) must be attributed to other 
factors. Decreases with rest could be attiMbuted to short 
term decay. In light of the fact that there was a' steadily 
rising but largely fluctuating mean score increase, and in 
light of the fact that so many initial scores remained the 
same, learning must have taken place within the problems 
rather th^Ji between. Factors of reminiscence, dissipation 
of fatigiu factors, forgetting, and short term decay played a 
very small part in the programs of these subjects in the to- 
tal learning picture. In looking at the speed scores, there 
were seven increases with rest (3-64^), 46 (23.95^) increases 
without rest, six (3-23^) decreases with rest, 32 (16.66^) 
decreases without rest, 18 (9^37^) stayed the same with rest, 
83 (43*22^) stayed the same without rest. As with the ac- 
curacy scores only a small percentage of the increase in 
scores could be attributed to the dissipation of fatigue fac- 
tors. Decreases with rest could be attributed to a short 
decay period. The reason for the large number of decreases 
without rest were soxxght in the verbal data and appear later. 
There was a 26^ probability that an initial motor score would 
result in an increased score. This seems to indicate that 
most of the learning took place within the problems rather 
than between them. 

In analyzing the highest motor' performance scores in 
each problem, we see the following general pattern for all 
the subjects! they wore investigating singlti variables, as- 
signing values to variables, testing values, combining values 
and variables, testing, combining into a larger number. of 
variables and properties, assigning equivalences, nurrowirg 
down values, variables and properties by eliminating those 
which were unsuocesBfial, combiniiig others into largo , gtib- 
goals 01 elements, testing remaining variables indi dually, 
assigning values, testing, reassigning equivalen ;f con- 
tinuing to narrow down by combining into elements, and .'On- 
tinuing with this pattern to the end. 
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In analyzing the highest accuracy and speed scores in 
each problem we see the following similarities in goals and 
operations used to accomplish the task of learning to serve: 
the subjects were working on the accuracy goal, calling and 
assigning values, using T, TC, CRT, TOR, or RCT to solve the 
problem, were employing the reverse calling of variables and 
properties predominantly, followed by the mixed pattern. 

In comparing the lowest scores of each subject we see 
the following similarities between subjects: they were 

working on both accuracy and speed goals, dealing with com- 
plex elements, assigning equivalences, adding properties, 
testing two or more variables, calling and assigning values, 
using T, TR, CT, TC (never more than two of the three main 
properties) to solve the problem, and using the mixed pattern 
to call the variables, although forward and reverse patterns 
were also present. 

In ccmpaiing the plateaus between the subjects, we see 
the following similarities: accuracy goals predominated, 

complex elements were involved, the subjects were testing, 
assigning equivalences, assigning valines, adding variables, 
reading and calling properties using R, RC, T (usually only 
one or two of the main properties) to solve the problem, and 
using the mixed pattern in calling the variables. 

In examining all of these similarities, we see that 
during the plateaus and lowest scoring periods the subjects 
dealt with more complex processes than during the highest 
scoring periods. These lowest scoring periods and plateaus 
appeared to be necessary for obtaining the highest scoring 
periods. Some of the highest scoring periods occurred during 
transitioii periods, indicating -that a synthesis of information 
might take place during some transition periods. The subjects 
made more frequent use of the main properties CRT during the 
highest scoring periods. During the lowest scoring periods 
and plateaus, only one or two of these ;?ere used. The re- 
verse pattern predominated during highest scoring periods, 
mixed order prevailed during both lowest scoring and tran- 
sition periods. This indicates that when the subjects dealt 
with r n'o complex materials they jumped among accepted pro- 
perties to get the ones desired; during highest scoring epi- 
sodes, when the subjects were not involved in so many oper- 
ations, they were apt to call properties in a reverse order. 
There was no pattern of acceptable, rejected or tentatively 
accepted solutions to problems during either highest scoring, 
lowest scoring, or plateau periods when looking at only the 
highest scores for e^eh problem. 

In exeunining the three plots of the raw scores of motor 
form performance, accuracy, and speed scores we see that high 
motor performance scores did not accompany high accuracy and 
speed scores, By sight inspection one wo^ild not predict much 
correlation between the two. Since speed was dependent upon 



accuracy, high correlation would be expected between the^:c 
two • 



Model changes * The following changes were based on 
the results of all six subjects. For the suggested order of 
the CRT variables a better order of readi'ag in these vari- 
ables woold be TRO followed by TCR. Order of T would be: 

2, 5> 1; 2, 1; and C: 2, 4, 3y 5> 1» Removing R 

from a prime position to a position equal with the other pro- 
perties and leaving C and T as the main properties was also 
considered in light of the results of this experiment. How- 
ever since only two subjects did not place R in a prime posi- 
tion, it was left there. 

The most prevalent pattern in all types of solutions 
was the reverse (67), followed by mixed {61; , and forward (52). 
For the negative solutions, there were equal numbers of for- 
ward, reverse and maxed patterns. For the tentatively ac- 
cepted solutions, the mixed pattern predominated (16), fol- 
lowed by the reverse pattern (12), and forward pattern (9). 

For the positive solutions the reverse pattern predominated 
(50), followed by the mixed pattern (20), -ind forward pat- 
tern (18). Since the positive solutions were the most pro- 
minent, the reverse pattern will remain in the model in the 
position of priority, followed by the mixed, and forward. 

Lastly, the order of priority for all the properties 
aiid elements except TRC were considered. Accxiracy and speed 
were the main goals read in in positions two and three. The 
other elements and properties read in by at least three of 
the six subjects in the order of priority were: timing, 

contact on center of the racket, follow through, wind, grip 
(position of), reach, backswing, elbow position, arch, lean, 
hit — coming over the top of the ball, wrist (horizontal, 
vertical positions), hit down, step, foot fault, starting 
position of the body, wrist (hyperextended, extended), whole 
body, hit — bringing the racket up, contact, movement on the 
court, bent knees, form — feeling, thinking. There z^ere 56 
other elements eind properties besides these 28, which could 
be considered individual properties rather than group. 






^See Appendix XCVI . 




75 

84 



CHAPTER VI 



REVISED GSPS MODEL^ 

1. READ IN Accuracy, Speed; M.AIN GOAL. 

2. READ IN Desired Serve (A). 

3. READ IN Present Serve (B). 

4. COMPARE (A) to (B) . Does A = B? Yes. GO TO 13 belov!. 

If there are differences that can be reduced, GO TO the 
last step before branching here and advance 1 step. If 
this is the first tine at this stop and No, CONTINUE. 

5. CALL SUBGOAL T^. (17) to reduce differences. SELECT 
next value. CALL SUBGOAL 16 TEST VALUE. If value is 
rejected, SELECT next value. If values are exhausted, 

GO TO 4. If value is accepted or tentatively accepted 
but differences still exist, CONTINUE. 

6. CALL SUBGOAL R° (18) to reduce differences. SELECT next 

value. Call SUBGOAL 16: TEST value. If value is re- 

jected, SELECT next value. CALL subgoal 16. If values 
are exhausted and serve is rejected, GO TO 5. If value 
is accepted, CONTINUE. 

7. APPLY R to T. If uncertain, RETEST. If no improvement 
or negative results. GO TO 6. If improvement, CONTINUE. 

8. CALL SUBGOAL C° (l9) to reduce differences. SELECT 
value. CALL SUBGOAL 16. If values are exhausted and 
all values are rejected, GO TO 6. If value is accepted 
but 'differences still exist, CONTINUE. 

9. APPLY C to R. If uncertain, RETEST; if no improvement 

or negative results, GO TO 8. If accepted or tentatively 
accepted but differences still exist, CONTINUE. 

10. READ IN NEW PROPERTIES AND ELEMENTS. 

11. GO TO SUBGOAL 20. CALL accepted properties and elements 

i as needed to TEST new property or element. If acceptable, 
STORE new property or element in ACCEPTED PROPERTY AND 
ELEMENT AREA, and CONTINUE. If not, GO TO 8. . 

12. APPLY property to C. If uncertain, RETEST. GO TO 11, 
CALL SUBGOAL 20. If negative results or no improvement, 

GO TO 8. If Yes, GO TO 4. 

13. WRITE; NEW SERVE ACCEPTED and EXIT. 

14. PlACE: New Serve Description in Present Serve (A). 

GO TO 4. 

STOP 



16. Subgoal TEST VALUE, MATCH present value to past value. 
If present value is greater than or eq.ual to past value 



1 



See Appendix XCVTV for the diagrammed model 
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RETURN to main program sind CONTINUE. If less, REJECT 
Value and CALL next value that is higher. If none 
exist, RETURN this information to the main routine. 
Subgoal T.^ Order of Call: T 2 , T^, T^. 

Subgoal R.^ Order of Call: R^, R 2 , R^^. 

Subgoal C.*^ Order of Call: C 2 » C^, C^, G^, C^. 

Subgoal, 20. READ IN NEW PROPERTY. CALL OLD PROPERTIES. 
Order of Call: Reverse, Mixed, Forward. Order of prior- 
ity for group properties and elements: TIM, GC, F, E, 

RCi, G, V, B, ARCH, LEAN, TOP, FEELS, HD, W, TK, 

WB, BNG UP, CON, HOC, S^^^, H, P, S^^. Individual pro- 
perties: \mique to each subject. TEST new property. 

If acceptable, STORE in ACCEPTABI^ SERVE PROPERTIES AND 
ELEMENTS and RETURN TO the main routine 4. If tenta- 
tively acceptable, RETEST. If unacceptable, GO TO 8 in 
the main routine. 



_ ' ^C^ = in front of front foot, C 2 = back over head, 

I. ^3 “ side, C^ = too far in front, 0^ = right over- 

head; R^ = flat, R 2 = open, R^ = closed face of the racket; 

II T^ = correct height above racket, ?2 = too low, T^ = too high. 

I 

II 

I 
B 

B 
\ 

I o 

■ eric 

9 




I 

I 

[ 17. 

18. 

B 19- 

20 . 

I 

L 

I 



CHAPTER VII 
CONCLUSIONS 



The GSPS model was revised based on the following in- 
formation obtained from this study: 

(1) There were some consistent patterns between sub-- 
jects that could be used to model a general plan of 
attack* There were also a number of individual 
differences for which a complete learning model 
must account. 

(2) The model was changed in the following ways: the 

order of reading in the main properties, CRT, was 
changed to TRC; the most prevalent pattern of call 
of properties remained the reverse pattern; how- 
ever forward and mixed patterns were also used and 
must be included in the model. The general pro- 
perties included by at least three of the six sub- 
jects were included in the model; other properties 
were ccnsideredindividual differences. 

(5) Data on speedflTO accur’acy scores on each serve 
^ provided additional information as to the goal 
sought in each pro'olem. 

(4) The Verbal-Motor Behavior Graph proved to be a very 
good tool for analyzing verbal. data, although its 
use was time consuming. 

(5) Computer plots of motor performance, accuracy and 
speed scores proved to be valuable tools in com- 
paring verbal and motor data for each subject. 

(6) Most of the learning appeared to take place during 
the proolems rather than between problems, which 
does not bear out the conclusion made in the first 
study. 

(7) Learning appeared to take place as evidenced in the 
slow fluctuating rise of. mean motor performance 
scores, and these rises were marked by fluctuations 
between high and low scores and sometimes plateaus. 
All these appeared to be necessary functions in the 
learning process. At the low scores and plateaus, 
the subjects were involved in complex operations. 

At high scores they attacked one goal or one pro- 
perty with a positive goal. Rises occurred after 
lengthy testing periods marked by transition periods 
and/or plateaus. 

(8) Reminiscence and fatigue factors (dissipation or 
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cu-mulation) appeared to play very minor roles in 
the total learning pictxire of these six subjects. 

(9) The equipment used was superior to the G-eneral 

Electric Tri-Pack used in the initial investigation 
due to its ability to still-frame. It had several 
drawbacks: it was heavier; the film was larger, 

more costly, and took more ^rtorage space; and more 
technical help was needed to gather and analyze 
the data. 
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CHAPTER VIII 



RECOMMENDATIONS 

4 

Due to the large amount of data collected in this study, 
it was necessary to limit the investigation to certain vari- 
ables, particularly those bearing on the development of the 
GSPS model. Some suggestionst for study on the same data are: 
study of the effects of testing upon the total learning situ- 
ation; an investigation of what occurs during periods of ex- 
treme anxiety or disgust as evidenced in the verbal -^motor data; 
a study of body language in the learning situation; an analysis 
of what occurs in the learning pattern after one observes one- 
self on the television monitor; the effects of changes of 
weather on the learning situation. 

The same type of study using the same skill could be 
done on similar subjects for replication purposes: on poor 

motor learners or ambidexterous subjects learning to perform 
the skill on the non-preferred side to see if differences 
exist between these subjects and where the differences might 
lie. There seems to be a large number of experiments that 
could be performed using this type of research design and 
analysis that would aid the teacher in trying to understand 
the learning process. 

It might be possible to program the verbal data for com- 
puter aneilysio in order to shorten the amoiint of time necessary 
for this stage of the analysis. Some programs already exist 
that replicate maji's solving of other types of problems. 
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APPENDIX I 



THE FIRST GSPS MODFL 

!■ READ IN Present Serve • 

2. READ IN New Serve Goal. 

3. COMPARE Present Serve to New Servo. Does Present Serve 
equal the desired improvement in the New Serve? I'ES. 

GO to 13 below. If there are differences that ca;i be 
reduced, GO TO the last step executed before branching 
here and advance one step. If this is the first time 
at this step and NO, CONTINUE. 

4. CALL Subgoal C (17) to reduce differences. GET next 
value. If values are exhausted, GO TO I5. CALL Sub- 
goal 16. 

5. APPLY property selected from C to Present Serve and see 
if differences are noted. If uncertain, RETEST; if no 
improvement or negative results GO TO 4. If improvement, 
GO TO 5. 

6. CALL Subgoal R (18). GET next value in R. If present 
values of R are exhausted, GO TO 4- CALL Subgoal 16. 

7. APPLY R to C. If uncertain, RETEST; if no improvement 
or negative results, GO TO 4. If improvement, GO TO 3. 

8. CALL Subgoal T (19). GET next value in T. If values 
are exhausted, GO TO 6. CALL Subgoal 16. 

9. APPLY T to R and note differences. If uncertain, RETEST; 

if no improvement, or negative results, GO TO 6. If 

improvement but differences still exist, GO TO 3. 

10. Are there any new properties that might work? If YES, 

GO TO 11. If NO, are there any properties in the area 

called Accepted Serve Properties? If YES, GO TO Ac- 
cepted Serve Properties and GET last feasible property. 

If NO, GO TO 8. 

11. Apply property to T. Is there any improvement? If un- 
certain, RETEST; if negative results or no improvement, 

GO TO 8 and GET next property. If YES, GO TO 3. If 
differences still exist, GO TO 10. 

12. Does acceptance of present serve indicate acceptance of a 
new serve property outside of C, R, and T? If YES, PUT 
object in storage area called Accepted Serve Properties. 

15. WRITE; NEW SERVE ACCEPTED. 

14. PLACE New Serve Description into Present Serve. GO TO 2. 

15. WRITE: NEW SERVE REJECTED. 

STOP 



16. Subgoal TEST VALUE. MATCH present value to past value. 

If present value is greater than or equal to past value 
RETURN to main program and CONTINUE. If less, REJECT 
value and TAKE next value that is higher. If none exist, 
RETURN this information to the main routine. 

17. Subgoal C.«^ Order of Call; C2, C4, C5, C3, Cl. 

18. Subgoal R.a Order of Call; R3 or R2, Rl. 



19. Subgoal T.^ Order of Call: T2, T3, Tl. 



^C1 = in front of the front foot, C2 = back over the head, C3 
out to the side, C4 = too fa*r in front, C5 = right over the head; 
R1 " racket face flat, R2 = racket face open, R3 = racket face 
closed; Tl = 1-3' above the height of racket, T2 = too low, T3 = 
too hi'ih. 
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APPENDIX II 



SUBJECT 

DATE 

TIME 

PAGE 

SPEED-ACCURACY SCORE SHEETS 



Points 
5 , 6. 
the ro 
record 


: 1, 2, 5. 4, 
Indicate over 
pe as "0” and 
the score 


Zone 1, 2, 5, 4. 

Indicate over the rope as 
"0" and record the score. 
Record scores onl'.y if the 
serve went into the ser- 
vice cOTirt. 




ACCURACY 


SPEED 


Serve # 


Score 


Score 
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APPENDIX III 

INSTRUCTIONS TO THE SUBJECT (TAPED) 

• YOU have been selected as a subject for a study on the 
learning process involved in learning a tennis ssrve^ You 
are working under a grant from the Department of Health, Edu- 
cation, and Welfare. It is very important that you follow in- 
structions carefully and ask questions when you are not sure. 
The purpose of this study is for you to learn to serve as well 
as you can by observing a loop film (point out), looking at 
pictures (point out), and asking me questions. As you at- 
tempt to learn how to serve, ask yourself what you are trying 
to do and evaluate your resaJLts. Let me give you an example. 
Here is a picture of an old skill — vaulting over the horns 
of a bull. (Pause, show picture). How would you go about 
learning to do this? (STOP TAPE). 

As you learn to serve, say aloud what you are trying to 
do, perform the serve, and evaluate the results in terms of 
how the serv^3 turned out, what was wrong with it, right with 
it, what you are going to change, what you are going to keep, 
how you feel about it, things like this. You will continue 
this process for 7 days. The following is very important; 
do not discuss the serve, perform the serve, or even think 
about serving outside of these practice sessions. Everything 
you do in connection with the serve in the next seven days 
must be on tape! This is very important. Before you start, 
you will need to know a few rules concerning the serve. You 
must stand behind the base line between the singles sideline 
and the center mark (pause, demonstrate). An ’’X’* is marked 
to show you an acceptable position. The serve must go dia- 
gonally to the right service court on the other side of the 
net. (Pause and point out). We also serve from the left 
side of the court into the left service court. You will not 
do this. 

Both accuracy and speed are important. The service court 
is marked off into scoring areas and the highest scoring 
areas are in the left corner. This is where your opponent 
has the most difficulty in returning the serve. Also, how 
hard you hit the call is important. The court is marked off 
into 55ones to show you how hard you have hit the ball by how 
deep the ball bounces on its second bounce, providing the 
serve lands in the service court. A rope is placed 4 feet 
over the net so that we can gather data on the results of 
your serves. You don't need to concern youi-self unneces- 
sarily with the rope. A good serve will go over the net; 
probably, but not necessarily, Under the rope and into the 
proper service court. An assistant is recording those speed 
and accuracy scores on your serves but she is not observing 
your progress on learning fhe serve. The television crew 
will be filming everything you do and recording all that you 



say; however, they will not be interested in your progress 
on the serve either. The assistants will help you gather 
balls. I will answer any questions you may have and will 
help you run the loop film if you have any problems. How- 
ever, I will not volunteer any information miless you ask for 
it. Feel free to look at the pictures in the books, loop 
film, ask questions, or to rest if you are tired. Remember, 
you are trying to LEARN TO SERVE and telling us about it at 
the same time. You will proceed at your own pace for 30 
minutes. The last 10 serves each session will be test serves. 
We will tell you when you have 5 minutes remaining and when 
we will be recording test scores. Ve will use these in deter- 
mining your personal progress from day to day. You will be 
left alone unless you ask for help. Do not forget to talk 
about what you are doing and thinking. This is important — 
don't be afraid to repeat the same thing over and over if 
that is what you are doing and thinking. 

PtEMEMBER! Do not discuss the serve, perform the serve, 
or even think about serving outside these practice sessions. 

Do you have any questions? 

Let me demonstrate how the loop projector works. 

Go right ahead then and commence to learn to serve. 
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VERBAL BEHAVIOR ANALYSIS (FORM) 
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APPENDIX VI 



APBREVIATIONS AND SYMBOLS USED IN 
THE FOLTiOWING APPENDICES 

Miscellaneous Lalels 

CRT Tho main properties of the program. 0 = horizontal 

position of the hall toss, R = position of the racket 
face, and T = vertical position of the ball toss. 

ELEM Element 

EXP Exploratory phase 

FOR Forward calling of variables, properties and elements 
starting with the primary ones accepted 
rox Mixed order of calling variables 

KC No verbal data 

NEG Negative goal or negative solution to the problem 
POS Positive 
PROP Property 

REV Reverse order of calling variables, properties and 

elements; starting with the most recent ones accepted 
STR Straight 
V Value 
VAR Variable 



Properties and Elements Read 
In ^ The Sub.lects 




ACC Accuracy 
AGGR Aggressive 
ANG Angle 

ARM Moving arm across body 
B Backswing 
BAL Balance - 
BKG Bring Down 
DOWN 

BNG Bring up 
UP 

C Horizon"' al position of the ball toss 
COMF Comfortable 

CON Control < 

CONT Contact 
COOR Coordination 
DOA Down off arm 
DR Drop racket 

E Elbow position, arm position (curved or straight) 

BYES Eyes or. the ball 

F Follow throrigh 

FB ’’ollow ball in the air 

FOB Finger on the back of the racket 

FS Foi'ward swing 

G Type of grip 

G^ Grip tighter 

H Starting position 
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APPENDIX VI (continued) 



HD Hit down 

Hdi Hit diagonally 

HU Hit up 

HS Higher swing 

I Choke racket 

LEV lever — short ex', longer forearm 

MB Move body 

MF Move faster 

ML Move less 

HOC Move on the court 

MOM Momentum 

NER Ke3ovous, relax 

OC Off center or on center of the racket 
OT On toes 

P Starting position, body position 

PEN Pendvilar motion 

PP 



Idea 

PR 

R 

RCH 

ROM 

RHY 

RS 

RW 

Si 




SIM 

SLB 

SM 

SPD 

T 



1 

TIM 

TK 

TOP 

W 



WA 

WB 

WS 

WU 

O 

ERIC 

MMMliiTifaiJ 



Ping-pong concept 
Practice 

Position of the racket face, racket head 
Reach 

Continuous motion, roundness 
Rhythm 

Swinging racket 

Racket weight, change rackets 

Foot position, stance 

Walks, feet still, foot action 

Foot fault 

Bent knees 

Step back 

Simultaneously tngs and swing 
Swing like a baseball 
Smash 
Speed 

Vertical position of racket face (toss higher, lower, 
etc. ) 

Thumb in 

Timing 

Think, concentrate 

Hit on the top of the ball, come over the top of the 
ball 

Wrist flexed, hyperextended positions 
Wrist abducted, adducted positions 

Whole arm 
Whole body 
Whole stroke 
Warmup 
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APPENDIX VI (continued) 

Oi:erations Pei^formed by Subjects 
In Solving the Problem 



+ Add variables, properties or accept solution 

A Apply 

A/E Assign equivalency 

A/V Assign value 

C Call 

CO Compare 

A- Decrease 

BVAL Evaluate 

F Find 

t Increase 

ND NaiTOw down search 

R Read in 

Remain the same |T 
RET Return 

S Select 

Subtract variables or pr^^perties, or negative solution 
to the problem, reject the serve 
ST Store 

? Tentative accept the solution or serve 

W Write 

Key CO Sol ution Codes for Problems 

1. ? Tentatively accept 

2. - Reject serve and solution 

3* + Accept serve and solution 

4. -+ Reject serve, accept solution 

5* +- Accept serve, reject solutj i 

6. TR Transition period (more than 5 serves at the beginning 

or end of a problem without verbal comment) 

7. TEST Testing (Hewitt serve tests). 
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APPENDIX VII 



Subject 1: HEWITT SERVE TEST SCORE ANALYSIS 



Day 


Raw Accuracy 
ocore 


Raw Speed 
Score 


T-Score 

Accuracy 


T-Score 

Speed 


1 


7 


4 


60 


53 


2 


0 


0 


35 


38 




9 


9 


64 


68 


4 


8 


12 


65 


75 


5 


4 


3 


53 


51 


6 


2 


3 


48 


51 


7 


12 


11 


69 


70 



APPENDIX VIII 

Subject 1: ACCHRAt.y-SrEED MEAN DAILY SCORES 



Day 


#of Serves 


Raw Accuracy 
Score 


Raw Speed 
Score 


Mean 

Accuracy 


Mean 

Speed 


1 


51 


30 


34 


. 59 


.67 


2 


90 


' 34 


26 


^38 


.29 


3 


117 


61 


65 


.52 


.56 


4 


111 


72 


79 


.65 


.71 


5 


88 


37 


39 


.42 


.44 


6 


94 


75 


74 


.82 


.80 


7 


42 


37 


37 


.88 


.88 


Totals- • 593 


346 


354 


4.26 


4.35 



Average mean accuracy = .61 

Average mean speed = ,62 



*2 scores missing; 10 numbered incorrectly — 605 serves 
(actually 593 with accuracy and speed scores.) 
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APPENDIX IX 

ORDE,^. SUBJECT I READ IN VARIABLES, 

VALUES, PROPERTIES AND ELEMENTS 

1. RHY ^ rhythm 

2. B ~ armswing back 

5 . T = toss 

4 . C == hit ball 

5 . MOC = move on court 

6. ACC = acciiracy 

(T = highest point "peak", A/v) 

7 . W “ slam aown, snap wrist 

8. OC = off center, - 

{on center, A/V,+) 

9* HD = hit down 

(W^ = wrist straight, A/v) 

10. SPD = sp ^d, force 

(T 2 = toss too low; a/v,-) 

(T^ = toss too high; A/V,-) 

11. H. DIAG, = Kit diagonally; +,- 

(W^ = accepts wrist siiap; -; see 7, I?) 

(C^ = A/V;+) 

(Wr = is*; '•’'ianjd ' rizontally, A/V,-) 

= toss oui. in front, A/V, + ) 

12. SIM = simultaneously toss and swing 

(B - rounded circle behind, A/V,+) 

(T = or toss higher, A/V, + ) 

13 . TIMING = too late, A/V,+) 

14 . R = hit up, A/V,+ 

15. ^2 ~ racket, A/V,+ 

16. E = racket head lower 

(T 2 = toss lower, A/V,+) 

(T2 = -) 

17 . THINK 

IB. RCH = reach, + 

19- WB - whole body, + 

20. Sg = stepping 

(HD = hit down, -, accepted in 11) 

(C^ = too far in front, -) 

21. F = full swing down, + 

(Rj^ = straight hit', A/V, + ) 

(C^ = out to the side, A/V,-) 

22. "Ping Pong" concept, - 

(B 4 = bring racket back to shoulder in forward position. 
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APPENDIX IX (continued) 

25- WA = whole arm, + 

24. TOP = on top of the ball 

(T = level of racket, A/V) 

25. G = lost hold of the racket, A/V,- 

(Timing = hold ball too long, A/V,-) 
(R2 = going up, +?) 

26. WARMUP = + 

27. WIND = -, + as harmful 
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APPENDIX X (continued) 









u 

<D rH 

■d H 
U (S 5 
O O 

EH ^ 
PC^ O 
O 



> 

<D 



o ><; 

«rH 

EH S 



03 

> 



E H jH 
O O 



o > 

♦v 0 ) 

&H 






1 


1 


1 


1 + 


1 + 




C\J 




rH 


CNJ H 


II 


II 


II 


II II 


II II 


EH 


EH 


O 


O EH 


EH EH 






CQ 

<D 

rH 

H -H 
H ^ 
o3 c6 
O > 






0 ^ &H @ 



W&hJ 



E-f o : 



O CH ri O EH EH 



rH C\J CO C\J C\J H 

M :s E^ :s ^p^:: 



w 

0 ) 

rH 

d H 
o3 U 
<D 03 
Pi> 






cn 

CO 



Ph 



O 



03 

§) 

CO 



PQ 

CO 



§) 

CO 



?? 

PO o 



*eg 

PhCO 



0 



EH 



O 

O 

<< 



0 > 

rH 

I 

O'i 
pc; t- 
^ ■ 



0 ) 
t^o 
r<\ 

rH 
i\J 

I 

r~HjrH rH t ^ -P 



0 ) 



C^ 

C\J 
+ I 

rH 
rH C\J 



O 

VO 

C\J 

+ P> I 
m 00 
lA <D 
H eh C\J 



O 
VO 
CNJ 
» 

M 00 
O <D ^ 
H EH C\J 



o 

ERLC 

hiaifiiifftifiiTiaaa 



107 

Jin 



APPENDIX X (continued) 
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APPENDIX X (continued) 
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APPENDIX X (continued) 
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APPENDIX XI 



Subject 1: SYNOPSIS OF VERBAL-MOTOR BEHAVIOR GRAPH 
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CRT 


Order of 
Call 




CRT 


Oi’der of 
Call 


CRT 


Order of 
Call 


4. T 
6. T 

9. T 

10. R,C 

11. T 

12. T 

15- T 

21. T,C 

22. T 

23- T,R 

25. T 
27. C 
31. T 
33. T,R 

36. T,R 

37. T,C 


For 

Only 1 
Var. 

For 

For 

Rev. 

Mix. 

Rev. 

Mix, 

Rev. 

Rev. 

For 

Mix 

Mix 

For 

For 

For 




7. T,C 

8. C,T 

30. T 


Rev 

Only 1 

Var. 

For 


1. T,C 

2. T 

3. T 
5. T 

14. T,C 
15- C,T 

16. T,C, 
R 

17. C,T, 
R 

18. C,T 

19. R,T, 
C 

20. T 
24. T 
26. R,T 

28. T 

29. - 

34. T 

35. T,R 
38. T,R 


Rev. 

Mix 

Only 1 
Var. 
Rev. 

For 

Rev 

Mix 

Mix 

Rev 

Mix 

Mix 

For 

Mix 

Mix 

For 


TOTALS 


For^7 




TC-1 


For-1 


T = 7 


For=3 


T =10 
TC = 2 
TR = 3 
RC = 1 
C = 1 


Rev=4 

Mix:-'4 




CT-1 
T =1 


Rev-1 


TO = 2 
TR = 2 
RC = 0 
0=0 
CT = 2 
CTR= 1 
TCR= 1 
RTC= 1 
RT = 1 


Rov=4 

Mix=7 
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A2JALYSIS OF VERBAL PROBLEMS BY MOTOR PLOT SCORES 
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APPEUDIX XII (contln-aed) 



0) 
Q ^ 

CD O 

<u c 


C--OOOt<^(T>'<DOOMDt<^H'^OOOC^tArH 

OOLnc\J'X>C\J<'OH00t^(7^'^CX)CX)O'^H'^ 


0CC^LnC\JC\JC\J'^t^LTv'«J-Ln'^OMnK>00t<^'^CT» 
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O cD 
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APPENDIX XIII 



Subject 1: ANALYSIS OE HIGHEST SCORES 

DURING EACH PROBMM 













Prob- 

lem 


Episode 


Score 


Analysis of Verbal Data Around 
Highest Score 


Result 


3 


10 


39 


W. "My wrist has to stay 
^ straight, " 


+ 


4 


15,19 


39 


goal: hit ball at peak 




5 


25 


55 


goal: hit at peak + HD 
combin, 2 goals 


— 


6 


29,30,34 


44 


working on T 


9 


7 


48 


54 


Incomplete sentence: 
"I left that " 


9 


8 


68,69 


50 


NC 


- 


9 


95 


49 


prior goa] T 3 or Tl, NC 


- 


TR 


102,3 


45 


TR per. NC (98) working on TIN 




10 


114 


55 


"did it sideways," tossed to 
side 


— 


11 


126 


59 


"racket head lower" "I can’t 
tell what that little 
difference is" 


? 


12 


155,6 


55 


goal: toss higher positive 

goal 


*T 


TR 


179,192 


52 


goal: wrist snap (178) 


+ 


13 


198-202 


52 


pla b eau , goal (195 ) backswing , 
combining elements 


+ 


14 


scat- 

tered 


52 


plateau, backswing + T + HD, 
combining elements 


— 


15 


scat- 

tered 


52 


plateau, whole thing: wliole 
body, B + T + Sg + + C, 

combining elements 




16 


scat- 

tered 


52 


T + G + W 4 C 4 straigfit, 
combining elements 
plateau 




17 


?15-522 


52 


T-too low, "C-too far in front" 


- 


18 


326,331 


52 


plateau, "Swing down on it" 
RCH + C + HD f Racket 
straight , combiriation 


4 


19 


scat- 

tered 


52 


plateau, combining of eleneiits: 
racket st,+G+W4T+ 

WB + B 4 C 




20 


scat- 

tered 


52 


V T + B + SPD + + OC 4 

W straight; combining of ele- 
ments into wliole serve wiUi 
proper timing "Oh good" 


4 


21 


381 


55 


"Noye, I just servo tiiat way" Wo 




22 


388,390 


55 


NC, "I jUvSt come down with ny 
v:rist , " accomplished gc al 


4 


23 


403 


52 


statemerit of goal: W ii. 398,401; 
403 h’C 


f 
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APPENDIX XIII (Continued) 



Prob- 

lem 


Episode 


Score 


Analysis of Verbal Data Around 
Hi^:hest Score 


Result 


24 


410,425, 

416 


52 


goal: arms\;i ng 


+ 


25 


422,425 


52 


'‘Must be hitting them too 
low" Groal=T + W, Acc = 
ND to 2 elements 




26 


scat- 

tered 


52 


plateau, HD + B + W + T+ HD 
= + HD ND goal 


Narrows 

goal 


27 


459 


52 


"snapped wrist too soon; 
darn it" 


- 


28 


440,441 


52 


"twisted my wrist, it went 
straight down" 


+ 


29 


454/459 


52 


"snap it sooner, hit down," 
HD + W, narrows goal, com- 
bining of properties 


+ 


50 


467 


52 


"Come down , " accomplished 
goal 


+ 


51 


454-480 


52 


plateau still, G + W + TIM, 
combining of properties 




52 


482,484 


52 


NC, goal = SPD -r TIM, com- 
bining elements into 
larger goals 




55 


499 


48 


ITC, goal = wrist snap + T + 
ACC + SPD + G, combining 




54 


scat- 

tered 


52 


plateau still, TIM + SPD + W, 
combining of elements 




55 


scat- 

tered 


52 


plateau, "twisting W, W snap." 


+ 


56 


scat- 

tered 


52 


plateau, W 


+ 


57 


scat- 

tered 


52 


W 


+ 


58 


scat- 

tered 


52 


T + W + TIM + hand straight , 
combining of elements 








APPENDIX XIV , 

Subject 1: INCREASES AND DECREASES IN KOTOR 

PERFORMANCE SCORES WITHIN AND BETWEEN DAYS 



Days 


Increases 


Decreases , 


Scores 
Remaining 
the Same 


Total 


Between 


1 (16.66/=) 


5 (85.55/) 
12 (57.50/) 


0 (00.00/) 


6 


Within 


. 15 (46.87/) 


5 (15.62/) 


32 


Total 


16 (42.10/) 


17 (44.73/) 


5 (13.15/) 


38 



APPENDIX XV 




Subject 1: THE EFFECTS OF REST UPON THE WITHIN 

DAY INCREASES AND DECREASES OF MOTOR 
PERFORMANCE SCORES 



In- 

creases 

with 

Rest 


In- 

creases 

Without 

Rest 


De- 

creases 

With 

Rest 


De- 

creases 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


5 . 

(15.62/) 


10 

(31.25/) 


3 

(9.37/) 


9 

(28.12/) 


0 

(0.00/) 


5 

(15.62/) 


32 


Total 15 

(46.88) 


12 

(37.50) 


5 

(15.62) 


32 



( 






? 
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APPEiroiX XVI 

} 

Subject 1: ANALYSIS OF VERBAL PROBLEMS 

BY ACCURACY/SPBED SCORES 



Prob- 

lem 


#Epi- 

sodes 


Raw 

Score 

Accurac: 


Raw 

Score 

Speed 


At 'uracy 
Ratio 
(6 max) 


Speed 
Ratio 
(4 max) 


Sol. 


Code^ 


1 


5 


1 


2 


.20 


.40 


+ 


3 


2 


3 


2 


2 


.66 


.66 


+ 


3 


3 


6 


8 


9 


1.33 


1.50 


+ 


3 


4 


'8 


8 


12 


1.00 


1.50 


- 


2 


5 


6 


3 


3 


.50 


.50 


+- 


5 


6 


7. 


1 


2 


.14 


.29 


- 


2 


7 


yfO 


7 


4 


.44 


.24 




1,7 


8 


34 b 


11 


10 


.32 


.29 




1 


9 


11 


1 


1 


.09 


• 09 


- 


2 


TR 


8 


6 


2 


.75 


.25 


TR 


6 


10 


20 


12 


8 


.60 


.40 




2 


11 


18 


4 


5 


.22 


.28 


- 


2,7 


12 


35 


8 


12 


.23 


• 34 


- 


2 


TR 


15 


3 


4 


.20 


.27 


TR 


6 • 


13 


20 


12 


13 


.60 


.65 


- 


2 


14 


33 


29 


27 


.88 


.82 


+ 


3 


15 


13 


9 


9 


.69 


• 69 


+ 


3,7 


16 


33 


28 


23 


• 85 


.70 


+ 


3 


17 


22 


13 


10 


.59 


.45 


+ 


3 


18 


11 


2 


3 


.18 


• .27 


+ 


3 


19 


21 


15 


23 


.71 


1.10 


+- 


5 


20 


14 


6 


8 


• 43 


.57 


4 


3 


21 


10 


8 


12 


.80 


1.20 ' 




2,7 


22 


14 


4 


5 


• 29 


.36 


- 


2 


23 


10 


0 ' 


0 


.00 


.00 


- 


2 


24 


11 


3 


4 


• 27 


.36 


+ 


3 


25 


7 


0 


0 


.00 


.00 




2 


26 


13 


15 


12 


1.15 


.92 


+ 


3 


27 


3 


2 


2 


• 67 


.67 




4 


28 


10 


4 


5 


.40 


.50 


+ 


3 


29 


14 


5 


8 


.36 


.57 


+ 


3 


30 


6 


4 


3 


.67 


.50 


?TEST 


1,7 


31 


11 


4 


5 


.36 


.45 


... 


2 


32 


16 


21 


15 


1.31 


.94 


— 


2 


33 


5 


3 


2 


.60 


.40 


-+ 


4 


34 


25 


21 


16 


.84 


.64 


+ 


3 


33 


9 


5 


7 


.56 


.78 




3 


36 


28 


21 


29 


.71 


1.04 




2,7 


37 


30 


25 


26 


.83 


.87 




2 


38 


12 


12 


11 


1.00 


.91 


+ 


3,7 



^Soe Appendix VI for the key to solution codes. 
^Episodes 42 and 53 have no accuracy/speed scoi'es. 
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APPENDIX Till 



Subject 1: INCREASES AND DECREASES IN ACCURACY 

AND SPEED SCORES WITHIN AND BETWEEN DAYS 



ACCURACY 



Days 


Increases 


Decreases 


Scores Remaining 
the Same 


Total 


Between 


1 


(16.66fc) 


1 


(16.66/=) 


4 (66.66/=) 


6 


Within 


8 


24.24?^ 


1 


3.03/=) 


24 72.72/=) 


33 


Total 


9 


{23. om 


2 


(5.12./=) 


28 (71.79/] 


39 



SPEED 



Days 


Increases 


Decreases 


Scores Remaining 
the Same 


Total 


Between 


1 


(16.66/) 


1 


(16.66/) 


4 (66.06/=) 


6 


Within 


9 


(27. 27^^ 


1 


(3.03/) 


^23 69.69^ 


33 


Total 


10 


(25.M/5 


2 


(5.12/=) 


27 (69.23/) 


39 



APPENDIX XVIII 

Subject 1; THE EFFECTS OF REST UPON THE WITHIN-DAY 
INCREASES AND DECREASES OF ACCURACY 
AND SPEED SCORES 



ACCURACY 



In- 

crease 

With 

Rest 


In- 
crease , 
Without 
Rest 


De- ' 

crease 
With 
Rest 


De- 

crease 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rost 


Total 


2 

(6.06/) 


6 

(18.18/) 


0 

(0.00/=) 


1 

(3.03/) 


7 

(21.21/) 


17 

(51.51/) 


33 


Total 


8 

(24.24/) 


1 

(3.03/) 


24 

(72.72/=) 


33 



SPEED 



In- 

crease 

With 

Rest 


In- 

crease 

Without 

Rest 


De- 

crease 

With 

Rest 


De- 

crease 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


1 

(3.03/) 


8 

(24.24/) 


1 

(3.03/) 


0 

(Oo.oo/) 


4 

(12.12/) 


19 

(57.57/) 


33 


Total 


9 

(27.27/) 


1 

(3.03/) 


23 

(69.69/) 


33 
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APPENDIX XIX 

Subject 2: HEWITT SERVE TEST SCORE ANALYSIS 



Day 


EPS 


Ra;; Accuracy 
Score 


Raw Speed 
Score 


T-Score 

Accuracy 


T-Score 

Speed 


1 


59-68 


10 


6 


65 


60 


2 , 


149-158 


8 


7 


64 


63 


5 


226-255 


18 


10 


80+ 


69 


4 


561-370 


19 


8 


80+ 


66 


5 


440-449 


6 


5 


58 


58 


6 


586-595 


11 


6 


e-> 


60 


7 


650-659 


12 


5 


69 


53 



APPENDIX XX 

Subject 2: ACCURACY-SPEED MEAN DAILY SCORES 







Day 


itof Serves 


Raw Accuracy 
Scores 


Raw Speed 
Score 


Mean 

Accuracy 


Mean 

Speed 


1 




67 - 


58 


42 


.87 


.63 


2 




91 


75 


51 


.82 


.56 


3 




78 


86 


54 


1.10 


.69 


4 




134 


96 


68 


.72 


.51 


5 




79 


61 


43 


.77 


.54 


6 




146 


114 


80 


.78 


.55 


7 




44 


32 


19 


.73 


.43 


Total 




639 


522 


357 


5.79 


3.91 



Average daily accuracy = .82 
Average daily speed = .56 



ERIC 
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APPENDIX XXI 



ORDER SUBJECT 2 READS IN VARIABLES, 
PROPERTIES AND ELEMENTS 




1 . T = TOSS 

(T=2 too low, A/V,-) 

2. R = racket not lo’ enough, A/V, +) 

3. SPD 

4. ACC 

5 . ~ walks, + 

(Cj = toss out to the side, A/V,-) 

(T = 1 or 3, A/V, +) 

6 . S, . = bent knees, + 

14 . 

7 . turned horizontally, hit diagonally, + 

8 . F =: follow through 

9. LEAN = lean to the left, A/V, - 

10 . ^ 2 . ^ standing to side eiiough, +, - 

11. G = grip firm, + 

12. TIM = timing = too late, A/V, + 

(R = too much curve, not enough curve, A/V — R and L) 
(R = straight, A/V, +) 

(R = 1 racket down straight or completely straight, 

A/V, +) 

13* E = drop racket, + 

14. KD = brought it down, + 

15. CONT = contact 

16. ^2 “ slapped down r 

17. = foot fault, related to Sg, + before) 

18. WB = whole body, lean into it, + 

19. SIM = simultaneously toss and swing, + 

20 . = fuller backswing, - 4 “ 

(P^ = facing net, A/V, +) 

(H^ = racket pointing toward net, A/V, +) 

(C^ = toss back over nead , A/V, -) 

(P = point backward toe, A/V, +) 

21 . 00 = off center, - 

(C 4 = A/V, -) 

22. RS = swinging racket too much, swing less, A/V, +) 

(RS = not swinging up high enough, swing higher, A/v,+) 

23 . E = sidearm, A/V = E = 2 

(LEAN = lean to the right, lean to the left, A/V) 

24. CON = control over the racket, + 

25. RCH = reach out, + 

26. TOP = on top of the ball, + 

27. BNO UP = come up with the head of the racket, + 

' : i 
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APPENDIX XXI (continued) 



28. ARCH = bend the body, + 

(T = 1, A/V, +) 

29. WIND = - 

(C - 1, A/V, +) 

(G - 1, A/V, +) 




r t ' 
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APPENDIX XXII 
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APPENDIX XXII (continued) 




O fH 
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U cd 
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o 



> 

CD 

pc; 



EH 

p^ > 

Q> 

o pc; 



H 

II 
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APPENDIX XXIII 



Subject 2: SYNOPSIS OF VERBAL- MOTOR BEHAVIOR GRAPH 



L 


— + 




+ 


4“ — 


CRT 


Order of 
Call 


CRT 


Order of 
Call 


CRT 


Order of 
Call 


7. T 


Mix 


13. C,R,T 


Rev 


1. T,R 


Exp. 


8. - 


Rev 


16. T,R,C 


Mix j 


2. C 


Exp, 


9. T 


For 


29. T 


For 1 


3. T 


Exp. 


12; R,T 


Rev 


30. C,T,R 


Mix . 


4. T 


Exp. 


15. T,R 


Mix 


33. R.T 


Rev 


5. - 


Rev. 


18. - 


— 


36. T 


Rev 


6. T 


For 


19. C,T,R 


For 


38. K,C 


Mix 


10. T 


Mix 


24. C,T 


Mix 


39. T,C,R 


Mix ' j 


11. R,T 


Rev 


25. T,R 


For 


40. C 


Mix 


14. T,R 


For 


26. T,R 


Rev . 






17. R,T,C 


For 


31. C,R,T 


Mix 






20, T,C,R 


Only 1 


31. - 


Rev 








var . 










21. T,R 


1 Rev 










22. T 


; Rev 










23. T 


Mix 










27. T,C,R 


Mix 










28. R,T 


For 










29. T,R 


Mix 










37. T 


For 


TOTALS 












T = 2 


Mix = 5 


C =1 


Mix = 5 


C = 1 


Mix = 4 


RT = 1 


Rev = 4 


T =2 


Rev = 3 


T =7 


Rev = 4 


TR = 3 


For = 3 


RC = .1 


For = 1 


TR = 4 


For = 6 


or = 1 




RT = 1 




RT = 2 




CTR= 1 




TCR = 1 




RTC = 1 




CRT= 1 




CTR = 1 




TRC = 1 


• 






TRC = 1 




TCR = 1 








CRT = 1 
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X 






a 



Cvi 

'P 

0 

*r-> 

■§ 

01 



03 

c3 C 
0) C 
S CO 


tOvOOLTsOLTsOKACTvKAOOHH OKArOO'^CT'OCOOLTsOO 
t<^'^OC\JOC\JC\JV0'^V0LrsC\JHt^C\JHHOH'X>^^OLr>HO'^ 

OOC^OC\JCX)CD'^'^voCD'^C^CnCnc^cr\Cr>HC\JLn'^ ^CDOOH'^ 
HrH'VCVjrHrHrHrHHrHrHrHrHrHrHrHrHOJOJCViCVOJOJOJ OJ 


Final 

Score 


<rkC\jc\jCcx)c-~HLr\cx)Lmr\cx)HODrHC^cx)cncx)'^'^'^c^^-cri'^ 

HCMCMCMHHC\JHHHHHOJr-iO:HHHHC\)OJOJOJCMOJOJ 


Initial 

Score 


c^oC'^oooc\JO^'ct‘Ln!C\c^»^^-LnLno'^'^H'^^-a>’^ir-voH 

r-^HC\JC\JHHHHHHHHHHHC^JHC^JC^JOlC^JC^JK^C^JC^Jt<^ 


Motor Plot 
Total Score 


Lpi CD o (Ti ^ r<^ c\j OMn c\j CO ^ K> od H t<^ o c\j c\j 


1 Range of 
1 Scores 


O^CVJ '^voCDLTicriC^CTNCOCOCD t<^vo O ir\ O H CD 

1 1 1 > 1 t 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 ! 1 1 

C^O^COOCDCOCD tOvC7>t<^LA'DLn’^H ^^CD^H -^O H ^CD 
H HCOHH H HHHHHHHr'fHHCOCOOJOJOJOJH 


cd 

• 0) 
H 

o c 
CQO 


^ •» *v 

C\J C\J LP\K>^^H t^C\J H ^ 


CO 

<D 

O 

CQ 

ft 


to^LTMn'^C\/'^OCD'JDCDOLAO^^-OCDCDC\J^'^LA{OvOK>Ho 

CM HrHrHCMrHr-lcvj 


Episodes 


! MO CO ^ CM ^ 00 ^ <Ti CM CM LT\ MO MO 

_ t^LALr^O 0^0 CM K>^h; 1-LP\C'^C^O^H CM tALA 

^^OPHHHCMr^^kOt^OOCT, COOHHHHHHHHHCMA, CMCM 

1 1 1 1 JL 1 1 i i JL i 1 1 1 1 f 1 1 1 1 ( t 1 1 1 i 

H^fT»^C0O^':tCMC0vOM? ^0^- lAlACACTMAO K\K\M0 

H HCMC'J^^'^VOC'-CDO^OOCM tA'^'^LAC^'-CDOOH CMN> 
1 - H H H H H H H H H H vM CM CM 


Problem 


i ' , 

HC^i^A-^LAMO^-CDO^Or-|CM^A^LAMO^CDCO^O^•|CM^A-^pc;LA 
j HHHHHHHrHHHCMCMCMCMCMHCM 

i 
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'See Appendix VI for key to solution codes for problems. 



APPENDIX XXIV (continued) 






Mean 

Score 


tOirvOOOT)OOC^'.'>HC\JOOHcT»C\J'^0 

K>t<>OLrNOc^vovou^oocr>HcT»c\jc^'^oo 

• »•■•■••••••«•••• 

vCr ir\ 00 ^ o 00 ^ c\j kj- to, H LT\ 00 c^J m 

CMC\iC\JCMtOC\j:<>tOKNtOK>K>K>K>C\JK>K> 


Final 

Score 


^ ^ O LTS ^ LT\ 

C\J€VJC\JC\JtOtOtOr\tOtOtOtOK>K>C\JK>K> 


r Initial 
Score 


^C^O^0^C--Ln'^V0C\JC\JC\JV0'^V0HN'\ 

1 


Motor Plot 
Total Score 


VDr^VOlr^C\JVOVDOOC^J^-OVOVOC\JHC7^Lr^ 
Ht^C7>^LnC^^CT>0 HtTkt^CVJK^OOH 
H OvJ O C\J 00 H LTMA 

H H r-j H H 


O 0} 
0) 
O U 

3 to 


HCVJCVJOHLnCVj^^-^-^CNJOCTkVDCT^CVj 

1 1 i 1 t 1 1 1 1 1 1 1 1 1 1 1 1 

'^'^<“O'^CT>OO00 K^t^C\JHLf>OVDLT\ 
CVJO.lCVJCVJCVJHK^t^CVJCVJCVJCVJCVJCVJCVJCVjCVj 


oS 

• 0) 
H 

O O 

w o 


. ' t-c- 


0} 

Q> 

O 

0} 

•H 

Pi 

JL 


c\jc^t^om^ot<^c7>voHHK^^cvjvo ^ 
HH HOOKAH C\J l^H r-i C\J ^<^ VO H 


0} 

CD 

O 

n 

•H 

P< 


OOl^^C\JC\JVOOOK^C\JOCG^OK^^'(T^Lf^(T^ 
»0 00<TtOcvJvot^^-Ot<^'Ki-vooOHC^(7>t<^ 

4-^<^a^ciH4-olovo 
irwoco <TtO cvjvo C^C^O K^U^vo 00 H <0 o% 


Problem 


^Ot^OOvnOH«rtCNJ ^<^Ti■lAvo C-00 cno 
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APPEKTOIX XXV 

Subject 2: ANALYSIS OP HIGHEST SCORES 

DURING EACH PROBLEM 



Prob- 

lem 



8 

9 

10 
11 
■ 12 

13 

14 

15 

16 

17 

18 
19 



20 

21 

22 

23 

24 

TR 

25 



26 

27 



Episode 



2,3 

7,8 

9 

15 



22 



32 

38 

53 

70 

80 

88-90 

93 

104 

125 

133 

141 

143 

148 



162,170 

179 

181 

197 

224 

235 

251 



262 

281 



Score 



19 

22 

24 
26 

18 

25 



29 

27 

29 
26 
18 
18 

24 

33 

24 

29. 

23 

24 

30 



33 

26 

30 

35 

40 

41 
38 



31 

32 



Analysis of Verbal Data Aro\ind 
Highest Score 



Result 



ERIC 



Goal=toss higher, racket low 
enough, t force; combining 
Goals: ACC, C, T 

T=too low, goal=toss higher 
"Racket kind of turned in my 
hand" 

"I leaned to the L. and racket 
turned to the R" ; combining 
2 props. 

"I didn't do as well when I 
stand at my side" 

NC; goal (37) = C 
NC; goal (52) = T 
Goal; ACC , 

Goal: ACC 

HD + Straight racket; com- 
bining props. 

Goal; ACC+SPD; combining 
props . 

Goal; ACC+TIM+dropplng it down 
Goal; ACC "Too far to the R" 
Goal: ACC "Too far out" 

Goal: C "That one was completely 

- over my head" 

Goal: Body position "turned too 

much to the R-hand side" 

Goal: Body position "That one 

was pretty good because I 
didn't turn my body" 

Goals; C and T; NC; combining 
Goal; swing higher; A/V 
Goal: C 

Goal; ACC, "Too far I think" 

"I'm slapping the ball down 
again" 

"OK" 

NC; 250=C + P + CON, G tight 
+ dropping down + TIM + OC; 
combining of previous props, 
into larger subgoals 
Goal; T=3; T + KD, combining 
props . 

"Racket too low, turning it to 
the L" 
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APPENDIX XXV (continued) 



Prob- 

lem 


Episode 


Score 


Analysis of Verbal Data Around 
Highest Score 


Result 


28 


289 


32 


Goal: ACC + P; combining of 
properties 


- 


29 


294 


30 


Goal: ACC + C + HD + TOP; com- 
bining 


/ 


30 


310 




Goal: CON + T + P + Slapped Down; 
combining of props. 




31 


528-330 


35 


Goal: ACC; Slapping + C = ACC; 
A/E, Combining 


+ 


TR 


363 ' 


42 


NC; testing 


TR 


TR 


371-372 


34 


NC 


TR 


32 


385 


44 


"That one I've got to turn it 
more to the R." 


+ 


33 


422 


44 


Goal: ACC + C; combining, nar- 
rowing of goal into larger 
elements 




34 


448 


34 


NC 


Testing 


35 


457 


42 


Goal: ACC; T + C = ACC, com- 
bining a/e 




36 


462 


50 


ACC = T; A/E 


Testing 
1 prop 


37 


499 


49 


Goal: ACC 


- 


38 


518 


36 


NC; GoslL: G + ACC; 1 property 




39 


582 


39 


Goal: ACC, G 


— 


40 


597 


52 


NC 


TR, 










Testing 
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APPENDIX XXVI 

Subject 2: INCREASES AND DECREASES IN MOTOR 

PERFORMANCE SCORES WITHIN AND BETWEEN DAYS 



Days 


Increases 


Decreases 


Scores 
Remaining 
the Same 


Total 


Between 

Within 


‘ 3 (50.00?5) 
14 (38.88^) 


3 ibO.OOfo) 
15 (41.66?S) 


0 (00.00%) 
7 (19.44%) 


6 

36 


Total 


17 (40.47/») 


18 (42.85%) 


7 (16.66%) 


42 



APPENDIX XXVII 

Subject 2; THE EFFECTS OF REST UPON THE WITHIN 
DAY INCREASES AND DECREASES OP MOTOR 
PERFORMANCE SCORES 



In- 

creases 

with 

Rest 


In- 

creases 

Without 

Rest 


De~ 

creases 
With • 
Rest 


De- 

creases 

Without 

Rest 


~Stays 

Sane 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


(5.55%) 


12 

(33.33%) 


5 

(13.88%) 


10 

(27.77%) 


2 

(5.55%) 


^ 5 - 

( 13 . 88 %) 




Total 


14 

(38.88%) 


15 

- (41.56%) 




— 7 

(19.44%) 




‘ ■ 
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APPENDIX XXVIII 



Subject 2: ANALYSIS OF VERBAL PROBLEMS 

BY ACCURACY/SPEED SCORES 



Prob- 

lem 


PpiT 

sodes 


Ra;; 

Score 

Accuracy 


Score 

Speed 


Accuracy 
Ratio 
(6 max) 


Speed 
Ratio 
(4 max) 


Sol. Code' 


1 


3 


1 


1 


■ 33 


.33 


3 


2 


5 


11 


6 


2.20 


1.20 


3 


3 


5 


10 


4 


2.00 


.80 


3 


4 


4 


2 


2 


.50 


.50 


3 


5 


2 


1 


1 


.50 


.50 


3 


6 


4 


2 


2 


.50 


.50 


3 


7 


10 


8 


8 


.80 


.80 


2 


8 


8 


6 


6 


.75 


.75 


2 


9 


26 


17 


12 


.65 


.46 


2,7 


10 


8 


3 


3 


.38 


.38 


5 


11 


10 


10 


9 


1.00 


.90 


3 


12 


5 


4 


4 


.80 


.80 


4 


13 


9 


9 


6 


1.00 


.67 


1 


14 


7 


2 


2 


.29 


.29 


3 


15 


20 


21 


10 


1.05 


.50 


2 


16 


8 


5 


3 


.63 


.38 


1 


17 


8 


8 


4 


1.00 


.50 


3 


18 


2 


1 


1 


.50 


.50 


3 


19 


14 


12 


9 


.86 


.64 


3,7 


20 


16 


15 


12 


.94 


.75 


4 


21 


5 


4 


3 


.80 


.60 


3 


22 


13 


24 


11 


1.85 


.85 


3 


23 


20 


15 


11 


.75 


.55 


3 


24 


13 


10 


7 


.77 


.54 


4 


TR 


11 


18' 


10 


1.64 


.91 


6,7 


25 


20 


10 


9 


.50 


.45 


4 


26 


12 


- 7 ■ 


6 


.59 


.50 


4 


27 . 


■ 17 


^ 13 


11 


.76 


.65 


3 


28 


7 


2 . 


2 


.29 


.29 


3 


29 


10 


9 


5 


.90 


.50 


1 


30 


25 ■ 


- 13 


11 


.52 


.44 


3 


31 


34 , 


23 


16 


.68 


.48 


2 


TR 


10 ■ 


19 


. 8 


1.90 


.80 


7 


TR 


3 ■ 


1 


1 


.33 


.33 


6 


32 


29 


25 


16 


.86 


.55 


3 


33 


36 


35 


21 


‘ .97 


.58 


1 


34 


11 


6 


5 


.55 


.46 


1,7 


35 


11 


10 


8 


.91 


.73 


4 


36 


1 23 


25 


16 


1.09 


.70 


1 



®See Appendix VI for the key to the syirbola given. 
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APPENDIX XXVIII (continued) 



Prob- 

lem 


#Epi- 

sodes 


Rav ' 

Score 

Accriracy 




Score 

Speed 


Accuracy 
Ratio 
(6 max) 


Speed 
Ratio 
(4 max) 


37 


34 


31 


24 


.91 


.71 


58 


62 


34 


26 


.55 


.42 


39 


16 


11 


6 


.69 


.38 


40 


: 44 


32 


19 


.73 


• 43 
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Sol. Code 



H H 



APPENDIX XXIX 



Subject 2: INCREASES AND DECREASES IN ACCURACY 

AND SPEED SCORES WITHIN AND BETWEEN DAYS 



ACCURACY 



Days 


Increases 


Decreases 


Scores Remaining 
the Same 


Total 


Between 

Within 


1 (IF. 6?^ 
9 (25.0Cffo) 


4 (66.66^ 
10 (27.77^) 


1 (16.66%) 
17 (47.22%) 


6 


Total 


10 (23.80%) 


14 (35.33%) 1 


18 (42.85%) 


42 



SPEED 



Days 


Increases 


Decreases 


Scores Remaining 
the Same 


Total 


Between 

Within 


1 (16.66%) 
7-19.44% 


4 (66.66%) 
12 35.33%) 


1 (16.66%; 
17 (47.22%; 


1 


6 

36 


Total 


8 (19.04%) 


16 (38.09%) 


18 (42.85%) 


42 



APPENDIX XXX 

Subject 2: THE EFFECTS OF REST UPON THE WITHIN-DAY 

INCREASES AND DECREASES OF ACCURACY 
AND SPEED SCORES 



ACCURACr/ 



In-' 

creases 

with 

Rest 


In- 

creases 

Without 

Rest 


De- 

creases 

With 

Rest 


De- 

creases 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


5 

( 13 . 88 % 


4 

(11.11%) 


5 

(8.35%) 


7 

(19.44%) 


2 

(5.55%) 


15 

(41.66%) 


36 


Total 


9 

(25.00%) 


10 

(27.77%) 


17 

(47.22%) 


56 



SPEED 



Ir~ 

creases 

with 

Rest 


In- 

creases 

Without 

Rest 




creases 

With 

Rest 




creases 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


5 

(8.55%) 


4 

(11.11%) 


5 

(8.55%) 


( 25 . 00 %) 


4 

(11.11%) 


— 13 — 
(56.11%) 


56 


Total 


1 

(19.44%) 


12 

(55.55%) 


IT 

(47.22%) 


56 




152 

IGO ' 



APPENDIX XXXI 



Subject 3: HEWITT SERVE TEST SCORE ANALYSIS 



Day 


EPS 


Ra\; Accuracy 
Score 


Ra\; Speed 
Score 


T-Score 

Accuracy 


T-Score 

Speed 


1 


44-53 


7 


4 


60 


53 


2 


116-125 


6 


6 


58 


60 


3 


233-242 


13 


6 


70 


60 


4 


354-363 


6 


7 


58 


63 


5 


432-441 


6 


3 


58 


51 


6 


536-545 


8 


6 


63 


60 


7 


580-590 
(1 let) 


2 


3 


48 


51 



APPENDIX XXXII 

Subject 3: ACCURACY-SPEED MEAN DAILY SCORES 



Day 


^of Serves 


Raw Accuracy 
Scores 


Raw Speed 
Scores 


Mean 

Accuracy 


Mean 

Speed 


1 


53 


42 


31 


.79 


.58 


2 


72 


38 


35 


.52 


.48 


3 


109 


111 


60 


1.01 


.55 


4 


114 


95 


73 


.83 


. 64 


5 


78 


45 


24 


.57 


.30 


6 


104 


69 


53 


.66 


.50 


7 


4? 


24 


21 


.53 


.46 


Total 


575 


389 


. 297 


4.91 


3.51 



Average mean accuracy = . 67 
Average mean speed = .51 
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APPENDIX XXXIII 



ORDER SUBJECT 3 READS IN VARIABLES, 
PROPERTIES AND ELEMENTS 



1. 


FEEL = feel comfortable , + 




2. 


ACC 




3. 


0 = grip 




4. 


T = toss 




5. 


E = arm straight, arm curved; A/V, 


test? 


6. 


EYES = eyes on the ball 




7. 


F = follow through 




8. 


P = starting position 






(T = toss correct height, A/V 


+ ) 


9. 


C = toss in front of the body, C = 
(T = T^i toss lower; A/V, +) 


Cj^; A/V + 


10. 


RCM = continuous motion, roundness 


type thing 


11. 


TIM = slowing down, A/V, - 


12. 


SPD = too hard, A/V, + 




13. 


R = batting the ball, A/V, " 





(R = hitting the ball down, A/V, +) 

(R = pushing the ball into the ground, A/V, -) 

(R = putting the ball into the air, A/V, +) 

(P = out of position, A/V, -) 

14. TOP = tops the ball 
15- 3 = feet 

16. WB = whole body, + 

(T = T^ A/V, -) 

17. W = wrist 

18. CON = concentrate 

19. ARCH = bend bacicward, + 

(Foul = net) 

20. S^^ = bent knees, + 

(P^ = facing net, A/7, -) 

(Tn = re-accepts) • 

21. RW --racket heavier, + 

22. OC = off center, 

23. LEAN - + 

- point feet in direction want ball to go, A/V, +) 

24. PRACTICE ^ + 

(ROM = pendular motion, A/V, +) 

25. CON = control, uncontrolled, A/V, +-) ’ 

(R = batting ball, +) 

(R = pounding into the grourid, -) 

(¥. - wrist whipped, not hyperex. ended , A/V) 

26. R3 =*swing, total swing 

(C^ = toss too far in front, A/V, -) 

(TIM = too late, A/'V, -) 
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APPENDIX XXXIII (continued) 

(C^ = tosR out to the aide, A/V, -) 

(C^ re-rejects more positively) 

(TIM too coon, A/v, -) 

27- SLB “ swing like a baseball, A/V, -) 

28. ARM = raoving arm across, A/V) 

(C^ = toss right overhead, A/V, -f) 

29 . RCH = reach 

(RW = racket lighter, A/V) 



/ 
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Subject 5: VEEBAL-MOTOP. BEHAVIOR GRAPH 



O 

ERIC 
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APPENDIX XXXI7 



o 
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APPENDIX XXXIV (continued) 
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APPEMDIX XXXIV (continued) 
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APEEM)IX XXXIV ( continued ) 
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aPPEHUIX XXXIV (continued) 
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ISPD t-TACC? y soon 

(goal) 



APPENDIX XXXTV (continued) 
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APPENDIX XXXV 



Subject 5: SYNOPSIS OF VERBAL-MOTOR BEHAVIOR GRAPH 



_ 


— + 


? 


+ 


+ — 


CRT 


Order of 
Call 


CRT 


Order of 
Call 


CRT 


Order of 
Call 


16. T 


Mix, For 


1. T 


_ 


5. R 


Rev 


19. C,T 


Rev 


2, T,C 


- 


8. T 


For 






5. T 


- 


11. R 


For 






4. R 


- 


‘ 18. C,T 


Rev 






6. T,R 


For 


22. C,T 


Rev 






7. T 


— 


1 26. C,T 


Mix 






9. T 


Rev 










10. R 


Mix 










12. R,T 


For 










13. T,R 


For 










14. T,R 


[ Mix 


1 








15. T i 


For 


! 

\ 








17. T,R 


Rev 


j 








20. T 


_ 


1 








23. T 


- 


1 








24. T,C 


Rev 










25. T,R 


For 










27. T,C 


Rev 






TOTALS 










' 


T = 1 


Mix = 1 


R = 2 


Mix = 2 


R = 2 


Mix = 1 


CT = 1 


Rev = 0 


T = 7 


Rev = 4 


T = 1 


Rev = 3 




For = 1 


TC = 3 


For = 4 


CT = 3 


For = 2 






TR = 5 












RT = 1 









1 
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APPEIIDIX XXXVII 



Subject 3: ANALYSIS OF HIGHEST SCORES 

DURING EACH PROBLEM* 



Prob- 

lem 



1 

2 

3 

4 

5 

6 
7 



8 

TR 

TR 

10 

TR 

11 

12 

13 

14 

15. 

16. 

17 

18. 

10 . 



20 . 



21 

22 






Episode 



4 

19,20 

25 

38 

52 

54 

69,70 



80 

86, S7 



157 

161 

173 

178 

208 

251 

239-242 

scat- 

tered 

285,6 

289 

317 



Score 



350 



352,3 

380 



27 
25 

25 

28 

>1 

32 

27 



32 

27 



30 

29 

36 

34 

35 

36 
33 
33 

39 

41 

39 



33 



33 

39 



Analysis of Verbal Data Arcund 
Highest Score 



Result 



Goal = toss — vertical positions 
"I'm not iVixe where the starting 
position is . " 

NC, goal: C 

Goal: hit it instead of batting 
it . 

Goal: hit it instead of bat it. 
Goal: ACC 

Goal: ACC & SPD, T, W 



NC, Goal: T, SPD, TIM (77) 
Knees, feet, and P 

NO 

Knees, RCM, Goal: more push or 
force 

NC 



Goal: ACC 

NO, certain @ of batting ball 
into the ground (179) 

NC, Goals: TjtSPD, t'ACC, choosing 
between 2 T's 

NC; trying to lower the T, same 
as Problem 13 

P + i SPD + T. Adding vars. 

T + CONT + TIM. "I think it is 
just luck when I get it in 
the right position." 

SPD + T + SWING = ACC + SPD or 
WS 

NC. Same as Problem 17 

T + C = ACC 



NC. T,= -ACC; T„= +ACC but 
comfort. GoalT find the ■ 
best between these two 
NC. Same as problem 20. 

NC. T higher (381) 



ERIC 



^Abbreviations and symbols are found in Appendix VI. 
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+- 
+ ? 

+ 

“f 

4 - 

+ 

A/E and 

adding 

vars. 

Comb. 

vars. 

Comb. 

vars. 

larger 

goal 

+ 

+ 

Comb. 

vars. 

Comb. 

vars. 

Comb . 

vars. 

Comb. 

vars. 

into 

larger 

elem. 

A/V, 

Com, 

of 

vars . 
A/E 

A/V,A/B 



testing 



1 



fO 



APPENDIX XXXVII (continued) * 



Prob- 

lem 



Episode 



23 390 

24 scat- 
tered 



Score 



41 



Analysis of Verbal Data ArouncT 
Highest Score 

NO. Test T (391) 



39 



Goal: ACC = S + P + E + T + C 
(hitting it in different 
places) + 0 + RCH 



TR 



scat- 



39 



NO. Same as Problem 24. 



Result 



testing 

Comb . 
vars . 

New props 
& elem, 

? 



25 

26 
27 



tered . 

458,61,86 



39 



,520 44 

1554-578 39 



Goal: SPD(452); TIM(459) 

ACC (459) Same problem as 
in Problem 13 
NC 

Goal: testing T (566); 
testing C 



Narrowing 

goal 



Narrowing 

goal 



*Abbreviations and symbols are found in Appendix VI* 
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APPENDIX XXXVIII 

Subject 3: INCREASES AND DECREASES IN hOTOR 

PERFORMANCE SCORES WITHIN AND BETWEEN DAYS 



Days 


Increases 


Decreases 


Scores 
Remaining 
The Same 


Total 


Between 


1 (l6.66?S) 


4 (66,66/.) 


1 (16. 56??) 


6 


Within 


9 (40.9(¥) 


8 (36.66^0 


5 (22.72/) 


22 


Total 


10 (35.715^) 


12 (42.85%) 


6" (21.42%) 


28 



I 



i 

I 



APPENDIX XXXIX 

Subject 3: THE EFFECTS OF REST UPON THE WITHIN 

DAY INCREASES AND DECREASES OF MOTOR 
PERFORMANCE SCORES 



in- 

cr eases 

with 

Rest 


In- 

creases 

Without 

Rest 


De- 

creases 

With 

Rest 


De- 

creases 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


3 

(13.63?S] 


6 

(27.27^») 


1 

(4.54/0 


7 

(31.81/) 


0 

(oo.oo/O 


5 

(22.72/0 


22 


Total 


9 

(40.90/0 


8 

(36.36/) 


5 

(22.72/) 


22 
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APPENDIX XL 



Subject 5: ANALYSIS OP VERBAL PROBLEMS 

BY ACCURACY/SPEED SCORES 



Prob- 

lem 


#Epi- 

sodes 


Raw 

Score 

Accuracy 


Raw 

Score 

Speed 


Accuracy 
Ratio 
(6 max) 


Speed 
Ratio 
(4 max) 


Sol. Cod( 


1 


12 


4 


7 


.55 


.58 


1 


2 


10 


5 


4 


.50 


.40 


1 


5 


6 


6 


5 


1.00 


.83 


1 


4 


12 


8 


6 


.66 


.50 


1 


5 


15 


20 


9 


1.55 


.69 


3,7 


6 


15 


12- 


8 


.80 


.55 


1 


7 


6 


1 


1 


.16 


.16 


1 


8 


8 


5 


5 


.57 


.62 


3 


9 


7 


4 


5 


.57 


.42 


1 


TR 


56 


18 


18 


.50 


.50 


6,7 


10 


55 


52 


15 


.96 


.45 


1 


TR 


6 


5 


2 


.50 


• 55 


6 


11 


7 


2 


2 


.28 


.28 


3 


12 


14 


29 


14 


2.07 


1.00 


1 


15 


25 


19 


12 


.76 


.48 


1 


14 


24 


26 


15 


1.08 


.54 


1 


15 


6 


6 


2 


1.00 


.55 


1 


16 


21 


18 


12 


.35 


.57 


1 


17 


18 


5 


5 


.27 


.27 


1 


18 


28 


52 


■ 22 


1.14 


.78 


3 


19 


52 


20 


19 


.62 


.59 


1 


20 


5 


7 


4 


2.55 


1.55 


1,7 


21 


12 


14 


11 


1.16 


.91 


6,7 


22 


21 


• 16 


7 


.76 


.55 


3 


25 


14 


2 


2 


.14 


.14 


3 


24 


29 


17 


8 


.58 


.27 


1 


TR 


14 


10 


7 


.71 


.50 


6,7 


25 


62 


58 


27 


.61 


• 45 


1 


26 


42 


51 


26 


.75 


.61 


3,7 


27 


45 


24 


21 


.55 


.46 


1,7 



^See Appendix XI for a key to the symbols and abbreviations. 
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APPENDIX XLI 



Subject 3: INCREASES Aim DECREASES IN ACCURACY 

AND SPEED SCORES WITHIN AND BETWEEN DAYS 



ACCURACY 



Days 


Increases 


Decreases 


Scores Remaining 
The Same 


Total 


Between 

Within 


1 (l6.66fo) 
5 (21.13%) 


2 (33 ‘33%) 
^4 17^9/o) 


3 (50.00%) 
14 (60.86?J) 


6 

23 


Total 


6 (20.68%) 


6 (20.68fo) 


17 (58.^2^ 


29 



SPEED 



Da^^s 


Increases 


Decreases 


Scores Remaining 
The Same 


Total 


Between 

Within 


2 (33.33fo) 


1 (16766%) 
4 17^9%) 


3 (50.00%) :..i 
16 (69.56% 


6 

23 


Total 


5 (17.24%) 


5 (17.24%) 


19 (65.51%) 


29 



APPENDIX XLI I 

Subject 3; THE EFFECTS OF REST UPON THE WITHIN-DAY 
INCREASES AND DECREASES OF ACCURACY 
AND SPEED SCORES 



ACCURACY 



In- 

crease 

?;ith 

Rest 


In- 

crease 

Without 

Rest 


De- 

crease 

With 

Rest 


De- 

crease 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


1 

(4.34%) 


4 

(17.39%) 


1 

(4.34%) 


3 

•(13.04%) 


7 

(30_._43%) 


7 

(30.43%) 


23 


Total 


5 

(21.73%) 


4 

(17.39%) 


14 

( 60. S6%) 


23 



SPEED 



In- 

crease 

With 

Rest 


In- 

crease 

Without 

Rest 


De- 

crease 

With 

Rest 


~Ee= 

crease 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


0 

(00.00%) 


3 

(13.04%) 


0 

(00.00%) 


4 

(17.39%) 


5 

_(31.25%) 


11 

(47.82%) 


23 


Total 


(13.04%) 


4 

(17.39%) 


16 

(69.56%) 


23 
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APPENDIX XLIII 



Subject 4: . HEWITT SERVE TEST SCORE ANALYSIS 



Day 


EPS 


Paw Accuracy 
Score 


Raw Speed 
Score 


T-Score 

Accuracy 


T-Score 

Speed 


1 


34-43 


10 


6 


65 


60 


2 


145-154 


9 


3 


64 


51 


5 


220-229 


14 


7 


74 


60 


4 


320-329 


18 


12 


80+ 


75 


5 


397-406 


7 


4 


60 


53 


6 


478-487 


6 


3 


58 


51 




522-531 


10 i 


6 


65 


60 



APPENDIX XLIV 

Subject 4; ACCURACY-SPEED MEAN DAILY SCORES 















Bay 


^of Serves 


Raw Accuracy 
Scores 


Raw Speed 
Scores 


Mean 

Accuracy 


Mean 

Speed 


1 


43 


13 


10 


.30 


.23 


2 


111 


93 


44 


.85 


.39 


3 


75 


80 


54 


1.06 


.72 


4 


100 


101 


69 


1.01 


.69 


5 


77 


89 


66 


1.15 


.85 


6 


81 


76 


55 


.93 


.67 


7 


44^ 


85 


44 


^1.93 


1.00 


Total 


531 


537 


342 


7.23 


4.55 



Average daily acciiracy = 1.03 
Average daily speed = . 65 
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APPENDIX XLV 

ORDER SUBJECT 4 READS IN VARIABLES, 

PROPERTIES AND ELEMENTS 

1. T = vertical position of toss 

2. RCH = reach 

5. ARCH 

4 . SMASH 

5. WRIST = twisted, A/V 

6. BNG DOWN = bring racket down 

7. ACC = accuracy 

8. BNG UP = bring racket up 

9. (j = grip racket tighter, A/V 

10. WB = lift whole body 

11. C = horizontal position of toss 

(C = 1 A/V) 

(C = 5 A/V, +) 

(T = 2 A/V, -) 

(T = 5 A/V, -) 

(T = 1 A/V, -) 

12. LEAN 

13. RELAX 

14. SPD = speed, force 

(G = too tight, A./v) 

15. ANGLE = increase, A/V, +) 

16. TOP = come over the top of the ball, - 

17. B a backswing 

18. FS = forward swing 

19. = feet still 

20. = on toes (reverse of flat-footed) 

21. TIM = timing 

(C = 2, A/V, -) 

22. SWAY 

23. R = position of face of the racket 

24. FEEL 

(S = flat-footed, A/V to S^q) 

25. F = "come through with them" 

(TIM = too soon, A/V) 

(R = R^ flat, straight on; A/v) 

(T = T^ elbow bent, A/V, +) 

26. THINK 

(C = C^, A/V, -) 

27. G = thumb in 

28. OC = on center of the racket 

29. E = elbow up, A/v, +) 

30 . DOA = hit down off arm 

(R = angle between flat and twisted face, A/V, +) 

31 . H = waiting position 

(BNG DOWN = too far, A/V) 

32 . WIND 

(C = 0 ^, A/V, +) 



1/3 

1.81 



APPENDIX XLV (continued) 



35. P = body position 
54. CON = control over the racket 
(C = Cj^, A/V, -) 

(C = C^, A/V, +) 

35. WS = nat’oral, smooth stroke, A/V, + 

(T = drops, get as it comes down T= 2 , A/V, +) 
(G - A/V, +) 

(TIM = slower come on, A/V, +) 
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APPENDIX XIVI (continued) 
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APPENDIX XLVI (continued) 
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APPEM5IX XLVI (conti 
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— — — > BNG DOWN 

154 RELAX 
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APPENDIX XLVI (continued) 
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APPENDIX XLVI (continued) 
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APPENDIX XLVI (continued) 
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APPENDIX XLVI (continued) 
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\ 




er|c 



APPENDIX XLVI (continued) 
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APPENDIX XLVI (continued) 
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APPENDIX XLVII 



Subject 4: SYNOPSIS OF VERBAL-MOTOR BEHAVIOR GRAPH 



- 




— 


V 


+ 


+ - 


CRT 


Order of 
Call 


CRT 


Order of 
Call 


CRT 


Order of 
Call 


1. T,C 


For 


8. C.T,R 


Mix 


3. C,T 


Rev 


2* T 


Rev 


36. - 


Mix 


4. T 


Rev 


9. R.T.C 


Re\r 


37. - 


For 


5. - 


Mix 


10. R,T 


For 






6. T,C 


Mix 


11. T,C 


Mix 






7. T,C,R 


For 


13. T,C 


Mix 






12. - 


For 


16. R,C,T 


Mix 






14. T,R 


Rev 


17. T,C 


For 






15. R,C,T 


Mix 


18. C,T,P 


For 






27. R,C 


Mix 


19. - 


Mix 






28. T,R 


Mix 


20. - 


Mix 






38. - 


Mix 


21, T,C 


Mix 










22. R 


Rev 










23- R 


Rev 










24. - 


Mix 










25. R,C 


For 










26. T 


Mix 










29. T,R 


Mix 










30. - 


For 










31. T 


(only 1 V 


nr.) 








32. T 


Rev 










33. - 


Rev 










34. - 


For 










35. - 


Mix 










39. - 


Mix 










TOTALS 












T = 4 


Rev = 6 


CTR = 1 


Rev - 0 


T = 1 


Rev = 3 


R - 2 


For = 7 




For = 1 


TC = 1 


For = 2 


RC = 1 


Mix = 11 




Mix = 2 


CT = 1 


Mix = 6 


TC = 5 








TR = 2 




RT = 1 








RC = 1 




TR = 1 


, 






TCR ^ 1 




RTC=1 ’ 








RCT = 1 




RCT=1 












CTR=1 








t 
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CO 

s 

o 

o 

CO 

EH 

o 



CD 




o 


o 


o 


o 


VO VD 


to 


o 




LO 


rH 


<T\ 


CO 


C\J 


L'* 


to 




o 


o 


0? 


LO 


CO 


VD 


rH 


LO 


LO 


VD 


M- 




KO 


Lf> 


o 


CO 


o 


toco 


to 


LO 


rH 




cc> 


CO 


VD 


O' 


c\} 


O' 


CO 


o 


o 


CO 


CO 


VC 


^O 


CO 


o> 


L'^ 


VD 


Ch 


Cu O 

CD a 


CO 


LO 




H 


VvD 




t- 


LO 


rH 


CTk 


H 


H 


c- 


1- 


CO 


VD 


CO 


o- 


o 


VO 


CO 


VD 


H 


CO 


LO 


CO 


O 


rH 


S w 


m 












'Sf- 




LO 




LO 


LO 














LO 





















I — I <D 

a u 
^ o 
•H O 
Ph m 



c^'^oc\jmcr>iHiHC^O'^c^r<^cx)'^c\JC^Ln'X)oooLnc^H'^c^^'^a>Lr> 






CDO^CTiCXJHtOHOOCNJHcrkHCOH^CvJC^’^'^'^CO'M'^'^C^H’^Ln 



X 

H 



o 

EH 

CO 

s 

o 






O 



’P 

O 

sl 



<D 

U 

O 

o 



u 

o 

p 

o 






o 



ctf 

p 

o 

EH 



H VD 
LPi H C\J 



CO 

<D 



iH 



H H ^ 0^^■^^D to H CT> CvJ O CO C^ '^1- LnO> tO'X) lO 

COLOtOCOH COCUCOVJDCO tOOOOxCOLOCOOOtOC^Ht-I^LO 

lohhH c^cnvvDcr»c^tOLnLnc\j ojH -^H'<oovx)cr»L'^toc^ 

H iH H rH rH 



u 

o o 
t^O a 

CO 



l-|^C^“LnOOOC\Jt<^C^^K^K^^^tO^O'oOC\JtOOv^^tO^HK^^HCf^H 
kOUmO-^LO'ODLO'OD -^VO mvo 'ODLn'ODLTN'OD'ODCOLr LmrUfMO^OLOLO'^LO 
I I I I I I I I I I I I I I I I I I I I I : I I i I I 1 I 

c\jvoDtocr»0'^Hi^'^crtc\jufMrMriC\jc^'^c^c\jL^LfM^Locr>'^c\j'^H'^H 

T^^0-^^0^0-^^0^0^0-^'^-^'^'^^0-^^0'^t0'^t0'^t0t0K^^0^0^0^0 






CO 



M 

CO 









p 

o 

CD 



CO 





Sol. 

Code 


. O' O' O' o- 

C\JC\JtOtOtOtOtOHCOC\JC\JtOCOtOtOCOC\JC\JC\jC\J-^C\JCOCOtOCVtOtOC\J 




^Episodes 


^c\jtOLocr^r-;vD^-^-^oc\j cr^vo ct^h ^vDVDtocr^-^toLo-^otoa^cx} 

iHi-H rHCOOJ HCOrHrHrHCOrHtO HCOrH VCO H 




[ Episodes 


'^cococo^too'>cx)(rttoa>Loooo-rH'^cr^totOLo-^<\> 

-^VDa^-^^^-^QOOCM '^LOO-COrHCOVDVDO'O'COa^OCO -^VDO-COO 
rH CO CM tOrt-LO^ r^rHrH^HrHrHrHCOCOCOCOCMCOCOCO^O^O^O^O^O^^^’^ 

1 1 1 1 1 1 1 1 1 t 1 1 1 1 : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

HLOC'-OLO'^LOHLOa>tOtOLO^Oa>O'«^OVD(T^00 CMLOO LO 

I-HCO tOtO-^LOCOOO CO-g-LOO-CJ^rH tOVO O-O-O-COcT^OtO-^VDO-CD 
iHiH rHrHrHrHHCslCOCOCOCOCOCO COtOlOtOtOtOtO 


Problem 


CM tO^LOVO O-OD O^OrH<^Jt0^lOVDO-COC^O^HC\l l<^^ LOVD C^CO CO 
rHrHHrHrHrHrHrHrHrHCMCMCOCOCJCOCOCOCOCO 
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APPEIIDIX XLVIII (continued)* 



— 'f.* w 






0) 


LAC— VOOLAC^O'^COO 


s ^ 


CMir>i-iO’^c--cOHc\J<r\ 


OT O 


■ ■■••••■•• 


O O 


LA ^ K\U> a> CO 


SCO 




r-j 0 




w H 

P o 


CMOOC^O^rH^^^ 


•H O 
P4 CO 




0 




•ri H 
-P O 


coco '^CvJC^rHrHLA'^LA 


H O 
P CO 




H 




0 




-P P 
O O 
H O 
CO 




P r-J 


c^(T>mu>a:i^tA'^OU> 


o d 


^-Hu>^-‘COcr>cOlr^oOl^- 


P P 


H tA CM OJ CO tA cmniA c- 


O O 

SH 


rH 


m 




O 0 




P 


OOCOt-CO^rHOrHO^ 


0 O 


mmu> mu> la 


^ o 


1 1 1 1 1 1 1 i 1 1 


Pco 


CMOO>CM^U>^C-OU> 
^ tA^ tAtAtAtA^ tA 






• 0 




rH 




o o 
CO o 


CMCMCMCMCMCMrHrH ^ACM 


n 




0 








o 


^t-U>CDOCn<HCMCOU> 


OQ 


CM CM H CM H 


•H 


P< 








OQ 


'^tACmAlA^LAC^LArH 


0 


O H H CM ^LAt-ai H tA 






o 


1 1 1 T 1 1 1 1 1 1 


OQ 


tAt-- ^Cj>CDU> IAU> CO CD 


•H 


OOrSvMCsJ '^LAC^OH 


Oi 


pq 

P 




0 

H 


O H CM tA<^ lACD t-00 Ch 


O 

u 


tA t A tA tA tA K 1 lA lA lA 



H 

> 

X 

0) 

Ph 

Pi 






o 



O 

t 

w 



CD 

P 

o 

*H 



<D 

u 

'§ 

u 

O 

P 

( 1 ) 

0) 



o 

en 

♦ 
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APPENDIX XLIX 



Subject 4: ANALYSIS OP HIGHEST SCORES 

DURING EACH PROBLEM 



Prob- 

lem 



1 

2 



5 

6 

7 

8 



9 

10 

11 



12 

13 



14 

13 

16 



17 



18 

19 

20 



O 

ERIC 



Episode 



10 

21 

29 

54 

36 

47 

59 

89 , 100 



108 

111 

141,2 



145 

171 



184 

211 

223 



254 



267 

272 

276 



Score 



TT 

54 

52 

45 

58 

60 

52 

63 



49 

63 

53 



63 

63 



54 

60 

56 



62 



63 

60 

54 



Analysis of Verbal Data Abound 
Highest Score 



Goal: lift whole bcdy 
Goal; lift +T 

"There you go getting 
closer" = T 

T + RELAX + TIM {take it slow) 
T 

TIM + T 
NO. 4SPD 

TIM=T +BALLTOSS+ANGIE+RELAX+ R 



G 

G 

WB = G+T+G^j^^^+TIM-fF+ARCH 4 



i.SPD4F4UP 



on toes 



NC "Bring them down." 

WB = "the movement, back 
and over (168,172) 

FLAT ARM = B,R 

"hum," "a little flatter (207) 
"I'm trying to find the angle 
between the flat side and 
the turned side" (219) R 
ACC = -; G 4 S (250) 



TIM =■ KCH 4 S 4 ARCH 
NC. R 4 P 

B 4 FEELS K WS 



193 

201 



Result 



+ 

+ Comb, 
value s 
+ A/E 

- Comb. 
Vars. 

- Comb. 
Vars . 

+ 

+ Comb. 

Vars. ,A/E 

single 

vars. 

larger 

scope 

+ 

+ 

single 
vars. A/^, 
larger 
scope 
comb, 
into 
larger 
e? em.= ifB 
+ 

comb, 
into, A/E 
elems . + 

+, a/e 
+ 

testing R 



nar- 

rowing, 

A/E 

A/E, Comb. 
4 Nar- 
rowing 
4 Nar- 
rowing, 
A/E 
into 
elems. 



APPENDIX XLIX (continued) 



O 

ERIC 



Prob- 

lem 


Episode | 


Score 


Analysis of Verbal Data Around 
Highest Score 


Result 


21 


283-5 


54 


ACC = G+S+P+go through the arc 


+, adding 
vars. , 
A/E 


22 


290 


53 


NC 


- 


23 


304 


54 


|SPD, "You We got to save the 
hardness until after you 
learn it right." 


narrows 
goal + 


24 


321 


51 


Nervous, 


Testing, 


25 


337 


63 


HD 


+ 

Narrows 
goal,l 
prop. ,+ 


26 


363 


54 


GONT+ACC+G+F+R+W 


Comb, 
vars . , 
adding 
vars. 


27 


364,374 


51 


RELAX, "Pu.t them together"= WS 


A/E, 

comb. 

into 

elem.+ 


28 


381,4 


45 


R; GOAL; "getting everything 
right in order" 


Comb. 

vars. 

into 

elems, 

narrowing 

1 


29 


387,393 


51 


NC 


T 


30 


403 


48, 


NG 




31 


407,8,11 


48 


AGC = - "let's just get it 
going""let’s just put every- 
thing together" 


Comb. 

into 

elems, 

narrowing 


32 


417,18 


47 


Goal; lift higher 


+ 1 goal, 

return 

to 

early 

goal 


.^3 


422,3 


48 


ACG = -; HD + TIM 


- A/E 


34 


431,35 


54 


ACC - 


+ . 1 

early 

goal 

+ 1 


35 


446 


51 


G = tight 


36 


469 


oO 


NG F( 467, 470) 


1 goal 


37 


477,8,80 


51 


WS, ACC = -, NERVOUS 
NO "getting everything to- 
gether" (507) 


testing 


38 


508 


60 


1 elem. 


39 


521-525 


54 


"Just trying, to make it work" 

nar 


■}'o§^-|55ai 
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APPENDIX L 



Subject 4: INCREASES AITO DECREASES IN MOTOR 

PERFORMANCE SCORES WITHIN AND BETWEEN DAYS 



Days 


Increases 


Decreases 


Scores 
Remaining 
the Same 


Total 


Between 


3 (50.00/=) 


2 (33.55/) 


1 (16.66/) 


6 


Within 


16 (50.00/) 


13 (40.52/) 


3 ( 9.37/) 


32 


Total 


19 (50,00/) 


15 (39.47/) 


4 (10.52/) 


38 



APPENDIX LI 

Subject 4: THE EFFECTS OF REST UPON THE WITHIN 

DAY INCREASES AND DECREASES OF MOTOR 
PERFORMANCE SCORES 



In- 

creases 

With 

Rest 


In- 

creases 

Without 

Rest 


De- 

creases 

With 

Rest 


De- 

creases 

Witltout 

Rcsx 


Stays 

Same 

With 

Rest 


Stays 

Sane 

Without 

Rest 


Total 


1 

(3.12/) 


14 

(43.75/) 


3 

(9.37/) 


11 

(34.37/) 


1 

(3.12/) 


— 5 — 
(6.25/) 


32 


Total (46^87/) 


15 

(43.75/) 


3 

(9.37/) 


32 
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APPENDIX LI I 



i^ubjeot 4: ANALYSIS OF VERBAL PROBLEMS 

BY ACCLUACY/SPEED SCORES 

















Prob- 


#Epi- 


Raw 


Raw 


Accuracy 


Speed 




lem 


sodes 


Score 

Accuracy 


Score 

Speed 


Ratio 
(6 max) 


Ratio 
( 4 max ) 


Sol.Coci( 


1 


14 


1 


2 


.07 


.14 


2 


2 


12 


1 


2 


.08 


.16 


2 


3 


3 


0 


0 


.00 


.00 


3 


4 


5 


0 


0 


.00 


.00 


3 


5 


9 


10 


6 


1.11 


.66 


3.7 


6 


9 


4 


2 


.44 


.22 


■ 3 


7 


26 


• 28 


11 


1.07 


.42 


3 


8 


24 


14 


9 


.58 


.37 


1 


9 


4 


1 


1 


.25 


.25 


2 


10 


14 


17 


8 


1.21 


.57 


2 


11 


20 


IS 


8 


.90 


.40 


2 


12 


12 


11 


5 


.91 


.41 


3,7 


13 


19 - 


.9 


11 


.47 


.57 


2 


14 


16 


16 


11 


1.00 


.68 


3 


15 


29 


35 


23 


1.20 


.79 


3 


16 


11 


20 


9 


1.81 


.81 


2,7 


17 


34 


31 


20 


• 91 


.58 


2 


18 


6 


1 


2 


.16 


.33 


2 


19 


6 


2 


2 


.33 


.33 


2 


20 


3 


1 


2 


.33 


.66 


2 


21 


9 


12 


8 


1.33 


.88 


4 


22 


4 


6 


3 


1.50 


.75 


2 


23 


13 


17 


7 


1.30 


.53 


2 


24 


25 


31 


25 


1.24 


1. 00 


2,7 


25 


14 ■ 


16 


13 


1.14 


.92 


3 


26 


20 


24 


20 


1.20 


1.00 


2 


27 


12 


14 


12 


1.16 


. 1.00 


3 


28 


9 


15 


6 


1.66 


.66 


3 


29 


18 


20 


13 


1.14 


.72 


2 


30 


4 


5 


2 


1.25 


.50 


2,7 


31 


7 


13 


8 


1.85 


1.14 


2 


32 


6 


3 


4 


.50 


.66 


2 


33 


h 


1 


2 


.16 


.33 


2 


34 


20 


12 


12 


.60 


.60 


2 


35 


9 


3 


2 


.33 


.22 


2 


36 


21 


35 


22 


1.66 


1.04 


1 


37 


12 


9 


5 


.75 


.41 


1,7 


38 


28 


62 


32 


2.21 


1.14 


3 


39 


16 


23 


12 


1.43 


.75 


2,7 



®See Appendix VI for the key to the solution cedes. 




196 

204 



APPEUDIX LI I I 



Subject 4: INCREASES AND DECREASES IN ACCURACY 

AND SPEED SCORES WITHIN AND BETWEEN DAYS 



ACCURACY 



■ 

Days 


" 

Inci eases 


Decreases 


Scores Remaining 
The Same 


Total 


Between 

Within 


0 (00.00%) 
15 46.87?5 


1 

4 12.50% 


5 ( 8.33%) 
13 (40.62% 


C\J 


Total 


15 (39.47%) 


5 (13.15%) 


18 (47.36%) 


00 



SPEED 



Days 


Increases 


Decreases 


Scores Remaining 
The Same 


Total 


Betvjeen 

Within 


0 (00.00%) 
14 43.75%) 


0 (00.00%) 
3 9.37%) 


6 (100.00%) 
15 { 46.87%) 


i — 

32 


Total 


14 (36.84%) 


3 ( 7.89%) 


21 ( 55.26%) 


3Q 



APPENDIX LIV 

Subject 4: THE EFFECTS OF REST UPON THE WITHIN-DAY 

INCREASES AHD DECREASES OP ACCURACY 
AND SPEED SCORES 



ACCURACY 



In- 

creasos 

With 

Rest 


In- 

creases 

Without 

Rest 


.De- 

creases 

With 

Rest 


De- 

creases 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


0 

(00.00%) 


15 

(46.87%) 


1 

(?»12%) 


3 

(9.37%) 


4 

(12.50%) 


9 

(28.12%) 


32 


Total 


15 

(46.87%) 


4 

(12.50%) 


13 

(40.62%) 


32 



SPEED 



In- 

creases 

With 

Rest 


In- 

creases 

Without 

Rest 


De- 

creases 

With 

Rest 


De- 

creases 

Without 

Rest 


Stays 

Spme 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


0 

(00.00%) 


14 

(43.. 75%) 


1 

(3.12%) 


-(6.25%) 


4 

(12.50%) 


11 ■ 

( 34 . 37%) 


32 


Total 


14 

(43.75%) 


3 

(9.37%) 


15 

(40.87%) 


32 



• o 









APPEIiDIX LV 

Subject 5: HEWITT SERVE TEST SCORE ANALYSIS 





Day 


EPS 


Raw Accuracy 
Score 


Raw Speed 
Score 


T-Score 

Accuracy 


T-Score 

Speed 


1 


85-94 


6 


5 


58 


58 


2 


156-165 


7 


5 


60 - 


53 




213-222 


5 


6 


55 


60 


4 


274-283 


3 


2 


49 


46 


5 


342-351 


2 


2 


48 


46 


6 


421-440 


3 


3 


49 


51 


7 


465-474 


11 


7 


67 


63 



APPENDIX LVI 

Subject 5: ACCURACY-SPEED MEAN DAILY SCORES 



Day 


§ot Serves 


Raw Accuracy 
Scores 


Raw Speed 
Scores 


Mean 

Accuracy 


Mean 

Speed 


1 


94 


90 . 


60 


.95 


~T53 ■ 


2 


71 


44 


28 


.61 


.39 


3 


54 


17 . 


14 


.31 


.25 


4 


61 


15 


12 


.24 


.19 


5 


68 


30 


19 


.44 


.27 


6 


79 


34 


25 


.43 


.31 


7 


42 


34 


26 


.80 


.61 


Total 


469 


267 


184 


3.68 


2.65 



Average daily accuracy = .54 
Average daily speed = .38 
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APPENDIX LVII 

ORDER SUBJECT 5 READS IN VARIABLES, 

PROPERTIES AND ELEMENTS 

1. SPD = speed 

(SPD = too hard, A/V) 

2. 00 = on .center 
5- ACC = accuracy 

4. T = vortical position of ball toss 

(T = or T^, A/V) 

5. ARM = move less A/V 

6. W = W, = wrist turned horizontally, A/V, -) 

(W = ,hand sti'aighter and stiller, +) 

7. RELAX 
“tighter’ 

9. THINK = concentrate 
(T=3, A/V, -) 

(T=l or 2, A/V, +) 

10. CON = control 

11. TIM = timing, A/V, too soon or too late 

12. AOOR = aggressive 

(T=2, A/V, -) 

15. E - arm lower, lower racket 

14. MOC = move on the court 

15. ANCLE = more angle on the court 

16. C= horizontal position of the racket face 

(C = A/V, +) 

17. G = shake hands with the racket 

(G = 1 or 3, a/v) 

18. P = starting position 

(relax = trying too hard, A/V) 

19- RCK = reach. - 

(E = 3, A/V, -) 

(E = 1, A/V+, arm = straight, am = elbow straigliv.) 
(TIM = too soon, A/V) 

C - C,, A/V -) 

(RCH =^A/V, +, accepts previously rejected value) 

20. FEELS - feels comfortable 

21. RW = change rackets 

22. SPIN 

23. ARCH 

24. S 

(S = step back, A/V) 

(G = G1 or 2?) 

25. LEAK 

26. F = follow through 

27. BG UP = bring racket up 

28. R = position of racket face 

(0 = C2, A/v, -) 

(C = tc .left, over left shoulder, A/V, -) 
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APPENDIX LVII (continued) 

29. MOM = momentum 

(S = feet together, A/v) 

(BNG DOWN, A/V) 

50. MB move body 

(MB = twist body, A/V, -) 

(MB = body straight, A/V, +) 

31. COOR = coordination 
52. W = wrist 

(W = W snapped, A/V, W= 1 ) 

55 * WIND 

54. BAL = balance 

(C = 05 , A/V, -) 

(TIM = move faster, A/V, +) 

(0 02 . A/V, -) 

35. ^>|nger ~ finger on the racket 
56. B = ana hack 
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APPENDIX LVIII ( continue!) 



o 

ERIC 



0) 

^ r~t 
^ Gi 
O O 

EH ^ 

ct; o 

[Q 



to 
0) 
H 

'S 

H 

a 

o> 






CO 
0) 
54 H 

-H 

a u 
o cd 
P^> 



o 



§) 

I 






§) 

CO 



§) 

I 






X 

W eh 



0) 

CO I 

cj O 5 h CM O 5, 

0) o Cd o cd 

^ -P ^ EH -P X 

o 



OP 
O p 
<ij CO 



A 



ci> 

ci> 



EH 



§ 

o 

o 



§> 

g 

to. 



p 

p 

CO. 



+ KN 
C^ 
1 

• VO 
iT\*r\ 



o> 



CO H 



P< 

X 

pq 



U 
cd 
> 

fH 

N 



0 ) TiJ 0 ) o 

? O 5 h > 

o • o cd o c 

H P 4 'P XJ a o 



K'v 



oe» 

i§ 






+ 0 

GO 

I 

kO c^ 



EH 



c 

EH O 



fc2J 

o 

o 



& 

o 

o 



, rH 
|C- 0 D 






P^ 

X 

MO f 



V 

O 



X 

•H 



U + 

O C^- O Pi H 

rH CM O cd IJ 
e» ci> H^ ^ e» 



rocM 
il II 

fH EH 






fo^e», 

e» g EH EH 



p> 

to 

Q> 

EH 

0> 

I 

* 0 > 
00 00 



U 

& 

p 

p 



v> 

eg + 

^ 4.1 

I 

• LTN O 'a 

<y>a\^ 



3 

n 



pp 
pp 
to to 



+ 

II 

to 



202 









I 

I 

I 

! 

I 

I 

I 

I 







APPENDIX L7III (continued) 
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APPEHDIX mil (continued) 
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APPENDIX LVIII (continued) 
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APPENDIX LVIII ( continued ) 
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APPENHIX LVXII (continued) 





'CRT Order 
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^0) 1 0) 1 1 
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APIEIIDIX LVIII (continued) 






O 

ERIC 



CO 

Sh h 

H rQ 

ctf 

t5 *H 
cd U 
<i) cd 
«> 



U 
0) 
t5 H 

^4 rH 

O cd 

o 

f ^ 

o o 






CO 

o 

rH 

■§ 

rH T-l 

U 
Cd 

oi> 



0 

§) 

1 



pq 

8) 

w 



8) 

w 



0) 



■+{ — 

o 

CVJ rH CO 

II II 
O EH 



O CH 



o 



I* 

+ 

(I 



o 

O 

< 



u 

cd 

> 

H ’P 

>i 0) 

'd o 
o u 



a 



p 

CO • 
-H ^ 
? -P 

P CO 



— p- 
0 ) 0 ) 
UO ,M 
^ O 
■H ci 
O H 



11 



CM H I 

O > I 



CM CM 

o o 



I 

II 

o 

o 

<: 



3 

c? 

o 



I 

II 

g 

w 



-0^ 

to 

I 

• ^ 

t>vo 

to to 



w 



o 



•H 

S 



o o 
o o 

P CO 



h6 CM§ 

:* q^o H H 



s 

[S 

CO 



to 

• C‘ 
00 <X) 
to to 



II 

in 

> 



> 

0) 

0^ 



I I ca 

p ^ ^ 

(D 0) <D O 
^ P t> 



go. 

+ ■4 

O^H 

to ^ 



WO 
<D to 

e^ Hi 



21 



209 

*i( V 



APPEHDIa IVIII (continued) 



CRT Order 
of Gall 




Only 1 Va . 
recent 
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A/V 








Call 

Variables 
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Read in 
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APPENDIX LIX 



Subject 5: SYNOPSIS OF VERBAL-MOTOR BEHAVIOR GRAPH 





-f 


9 


-J- H 




CRT 


Ordei' of 
Call 


CRT 


Order of 
Call 


CRT 


Ordez’ of 
Call 


7. T 


Only 1 Var. 


2. - 




1. T 


- 


10. T 


— 


8. C 




3. T 


For 


13.. T 


Rev 


14. - 


- 


4. - 


- 


16. - 


For 


17. T 


Rev 


5. T 


Only 1 


19 . T , C 


Rev 


18. T 


Rev 


6. - 




29. - 


Rev 


20. T 


For 


9. T 


Mix 


30. C 


Mix 


21. T,C, 


Mix 


12. - 


Rev 


31. - 


Only ] var. 


C,T 




13. Cl 


Rev 


33. R,C 


For/Back 


27, - 


Mix 


15. C 


Rev 






32. T 


Mix 


21, T,R, 

n 


Rev 






34. - 


Only 1 Var, 


22. C 








33. - 


- 


23. C 


Only ] 












recent 






37. C 


Only 1 Var, 


24. - 


Rev 






38, C,T 


Mix 


25. T,C 


Rev 






40. - 


Only 1 


28. - 


r 








Var. R 


36. T,C 


Rev 










39. - 


Rev 


TOTALS 








1 




T = 3 


Mix = 1 


T = 4 : 


Mix = 4 


T =4 


Mix ^ 1 


0=1 


For =7 2 


C = 2 


Foi' 1 


C =4 


For = 2 


TO = 1 


Rev = 3 


CT = 2 


Rev = 2 


TC = 2 


Rev = 8 


RC - 1 




or 




TRC = 1 








TC = 
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APPENDIX LX (continued) 
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APPENDIX IXI 

Subject 5: ANALYSIS OF HIGHEST SCORES 

DURING EACH PROBLEM 



Prob- 

lem 


Episode 


Score 


Analysis of Verbal Data Around 
Highest Score 


Resiilt 


1 


7 


27 


ISPD 


-+, 1 
Prop. 


2 


24,2!3 


27 


N^?^Tp =TaCC; =|ACC 


+, 1 Prop 


5 


32,43 


33 


+, A/V, 
k/^ 


4 


47,48 


23 


■Lspd 


- + 


5 


61,73 ■ 


29 


"I like this serve" 


+ 


6 


77 


33 




— > 

Prep. 


7 


88 


26 


T2 + CONT 


Ccab. 
Prop^ . 


8 


92-94 


27 


C5 or C^, TESTING C 


TE, A/V 


9 


97 


37 


NC. G + SPD, G=1 (95) 


A/V, 

Comb. 


10 


115 


51 


T=T^ 


A/V,? 


11 


129 


34 


4-RCH + E2 = - 


A/V, A/E, 


12 


132 


40 


NC, E^^ = goal (133) 


-r, T 


15 


145 


35 


G + C^ = - 


Comb. 
Props -, 

°3 


14 


152 


24 


FEEL + SPD = - 


ACC/ 

SPD 

goals, - 


15 


154 


33 


RCH 


Test 1 
Var. 


16 


157 


37 


^2 


Test 1 
Var. 


17 


165 


34 


RB^ + E^ + SPIN + G + T + 
HD strt ight 


-, Comb, 
props. 


18 


167,8 


35 


ACC 


+ ,ACC 
goals 


19 

0 


170 


52 


NC, ACC 


Test 

ACC 


20 


173 


37 


=2 


Test 1 
Var. 


21 


192,5 


48 


T + Cc + G + E 

; ? , 

■''' r- 


+ 

Comb. 
Props . 


22 


197 


41 


T i 

.■ t 


Test 1 
Var. 


23 

O 

ERIC 


205 


45 


NC Rcr + c 

^ t 

214 


Comb. 
Props. 
k Blems. 
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AFPEIDIX LXI (continued) 



Prob- 

lem 


Episode 


Score 


Analysis of Verbal Data Aroimd 
Hitches b Score 


FosuJ.t 


24 


215 


48 


ANGLE =ISPD 


-, A/E 
Comb. 


25 


222 


40 


"I was satisfied...” 


+ 


26 


226,9 


37 


NO, ANGLE 


Test 1 
Var. 


27 


252 


36 


NO, ACC = T+C+G+CONT (231,3) 


A/E, 

Comb, 


28 


242 


58 


NC, ACC = ANGLE + SPIN + HP (239) 


A/E, 

Comb. 


29 


253 


51 


NO, lED straight (251) 


Test 1 
Var. 


TR 


262 


48 


NC, COOR (255) 


TR. 

Comb. 

into 

larger 

elem. 


50 


263,5 


48 


LEAN + BODY (st.) 


+ , A/V 
Comb . 2 










new 










props. 


31 


276 


50 


NC. 


Test 


32 


285 


49 


NC. BODY (st.) = ANGLE + T^ + 


Comb. 






LEAN (for.) 


value Sj 
Props. 


33 


298,317 


49 


G 


Test G 






- 


A/V 


34 


335 


45 


NO. ACC = TIM 


-, a/e 

Comb. 

into 

elems. 


35 


349 


42 


NC, TIM + i^ERVOUS 


Test, 

Comb. 

into 

elems. 


36 


scat- 


33 


HC., NC, C + T, plateau 


A/V, 




tered 






Test 

Comb. 


37 


371 . 


39 


® finger 


Test 1 
Var. 


30 


396 


4? 


NC,TSPD (394) 


Test 


39 


Scat- 


44 


NC, NERVOUS, B ^tSPD 


Test , 




tex'cd 






Comb. 

A/E, 

1 Var. 


TR 


423 


56 


NC, 




TR 


450 


47 


NC, 




40 


464 


49 


B ='f'SPD 


A/E, 










Test 


TR 


465-70 


43 


NC, 


Test 



O 

ERIC 



2.15 



22 






APPENDIX LXII 

Subject 5: INCREASES AND DECREASES IN MOTOR 

PERFORMANCE SCORES WITHIN AND SETWEEN DAYS 



Days 


Increases 


Decreases 


Scores 
Remaining 
the Same 


Total 


Between 


2 (55.55?S) 


4 


(66.66??) 


0 (00.00??) 
6 U6.21??) 


6 


Within 


16 (45.24?^) 


15 


(40.54??) 


57 


Total 


18 (41.86??) 


19 


(44.19??) 


6 (15.95?5) 


45 



APPENDIX LXIII 

Subject 5: THE EFFECTS OF REST UPON THE WITHIN 

DAY INCREASES Alrt) DECREASES OP MOTOR 
PERFORMANCE SCORES 



In*. 

orease 

With 

Rest 


In- 

crease 

Without 

Rest 


De- 

orease 

With 

Rest 


De- 

or'>aBe 
Wit) It 
Rent 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


(5%0??) 


14 

(57.83??) 


1 

(2.70??) 


l4 

(37.83??) 


1 

(2.70??) 


5 

(13.51??) 


37 


Total 


l6 

(43.24??) 


15 

(40.54^) 


6 

(16.21??) 


37 
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APPENDIX LXIV 

Subject 5: ANALYSIS OF VERBAL PROBLEMS 

BY ACCURACY/SPEED SCORES 



Prob- 

lem 


#Epi- 

sodes 


Raw 

Score 

Accuracy 


Raw 

Score 

Speed 


Acc\uracy 
Ratio 
(6 max) 


Speed 
Ratio 
(4 max) 


Sol.Code^ 


1 


22 


r 16 ^ 


10 


, .72 


. 45 


3 


2 


8 


10 


7 


1.25 


.87 


1 


5 


15 


25 


11 


1.66 


.73 


3 


4 


10 


8 


7 


.80 


.70 


3 


5 


18 


15 


12 


.83 


.66 


3 


6 


7 


5 ' 


4 


.71 


.57 


3 


7 


8 


7 


5 


.87 


.62' 


2 


8 


6 


4 


4 


.66 


.66 


1,7 


9 


18 


14 


8 


.77 


.44 


3 


10 


8 


2 


2 


.25 


.25 


2 


11 


11 


1 


1 


.09 


.09 


2 


12 


11 


11 


7 


1.00 


.63 


3 


13 


7 


2 


1 


.28 


.14 


3 


14 


3 


5 


2 


1.66 


.66 


1 


15 


3 


2 


2 


.66 


.66 


3 


16 


7 


4 


2 


.57 


.28 


2 


17 


3 


3 


3 


1.00 


1.00 


1,7 


18 


*7 

-/ 


0 


0 


.00 


.00 


1 


19 


4 


0 


0 


.00 


.00 


4 


20 


12 


0 


0 


.00 


.00 


1 


21 


11 


1 


1 


.09 


.09 


3 


22 


3 


■ 1 


1 


.33 


.33 


3 


23 


13 


10 


6 


.76 


46 


3,6 


24 


11 


5 


6 


.45 


.54 


5 


25 


1 • 


2 


2 


2.00 


2.00 


3,7 


26 


9 


5 


3 


.55 


.33 


1 


27 


8 


0 


0 


.00 


.00 


1 


28 


12 


0 


0 


.00 


.00 


3 


29 


4 


2 


2 


.50 


.50 


4 


TR 


7 


0 


0 


.00 


.00 


6 


30 


9 


5 


5 


.55 


.55 


2 


31 


12 


. ^ 3 


. 2 


.25 . 


. .16 


2,6 


32 


10 


4 


4 


.40 


.40 


1 


33 


40 


23 


12 


.57 


.30 


2 


34 


6 


1 


1 


.16 


.16 


1 


35 


12 


2 


2 


.16 : 


.16 


2,7 


36 


12 


2 


2 


.16 


.16 


3 


37 


18 


11 


9 - 


.61 


.50 


1 


38 ■ 


32 


15 


8 


.45 


.25 


1 


39 


* •. 6 : 


r„ 1 . . 


■ 1 


.16 


.16 


3,6 


TR 


11 


5 


5 


.45 


.45 


7 


TR 


30 


19 


15 


.63 


.50 


6 


40 


3 


4 


4 


1.33 


1.33 


1 


TR 


9 


11 


7 


1.22 


.77 


6,7 



Q ®See Appendix VI for the key to the figures. 
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APPENDIX LXV 

Subject 5: INCREASES AND DECREASES IN ACCURACY 

AND SPEED SCORES WITHIN AND BETWEEN DAYS 



' ACCURACY 



Days 


Increases 


Decreases 


Scores Remaining 
the Same 


Total 


Between 


0 (00.00^) 


1 (16.66%) 


5 (83.33%) 


6 


Within 


13 (35.13?J) 


8 (21.62%) 


16 43.24% 





TotaiL 


13 (30.23%) 


9 (20.93%) 


21 (48.83%) 


43 


SPEED 


Days 


Increases 


Decreases 


Scores Remaining 
the Same 


Total 


Between 


0 (00.00%) 


1 (16.66%) 


5 (83.33%) 


6 


Within 


9 C24.3’?S 


7 (l8.91%) 


21 (56.75%) 


37 


Total 


9 (20.9355) 


8 (18.60%) 


26 (60.46^) 


43 






APPENDIX 


liXVI 





Subject 5: THE EFFECTS OF REST UPON THE WITHIN-DAY 

INCREASES AND DECREASES OP ACCURACY 
AND SPEED SCORES 



ACCURACY 





crease 

With 

Rest 


In- 

crease 

Without 

Rest 


De- 

crease 

With 

Rest 


crbase 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


2 

(5.40%) 


11 

(29.72%) 


1- 

(2.70%) 


7 

(18.91%) 


1 

(2.70%) 


(40.54%) 


37 


Total 


(35.12%) 


8 

■ (21.62%) 


16 

(43.24%) 


IL 



SPEED 



crease 

With 

Rest 




crease 

Without 

Rest 


De-., 

crease 

With 

Rest 


De-" 

crease 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


2 

(5.40%) 


(18.91%) 


1 

(2.70%) 


6 

(16.21%) 


1 

(2.70%) 


20 

(54.05%) 


37 


Total 


L24J2%) 


7 

(18.--/155) 


— 51 

( 56 . 75 ?^) 


37 
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APPENDIX LX7II 

Si j; KEVITT SERVE TEST SCORE ANALYSIS 















Day 


EPS 


Kaw Accuracy 
Score 


Raw Speed 
Score 


T-Score 

Accuracy 


T-Score 

Speed 


1 


60-69 


4 


4 


53 


53 


2 


174-183 


12 


10 


69 


69 


3 


268-277 


13 


10 


70 


69 


4 


367-376 


3 


5 


49 


58 


5 


488-497 


19 


12 


80+ 


75 


6 


557-566 


5 


5 


55 


58 
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APPENDIX LXVin 

Subject 6: ACCUPACY-SPEED MEAN DAILY SCORES 















Day 


#of Serves 


Raw Accuracy 
Scores 


Haw Speed 
Scores 


Mean 

Accuracy 


Mean 

Speed 


1 


67 


45 


29 


.67 


.43 


2 


104 


90 


68 


.86 


.65 


3 


94 


96 


85 


1.02 


.90 


4 


99 


84 


63 


.84 


.63 


5 


121 


123 


105 


1.01 


.86 


6 




50 


36 


.75 


.54 


Total 552 


488 


386 


5.15 


4.01 



j Average daily accuracy = .86 

j Average daily speed = .67 
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APPENDIX LXIX 



ORDER SUBJECT 6 READS IN VARIABLES, 
PROPERTIES AND ELEMENTS 



1. FEEL 

2. G - grip steady, A/V 

5. R = racket straight, A/V 

4. W = Wj, A/V 

5. HD = hit down, come down lower 

6. T = vertical position of ball toss 

(T = T.^ or Tj^, higher, a/v, 4-) 

7. ACC = acciiracy 

8. SPD = speed 

9. P = follow throoigh 

10. OC = on center, solid hit 

11. S = stance 

(S = Sg - foot action, A/V) 

(ACC = lower over the net, A/V, +) 

(T = lower, T-2) 

12. B = backawing, more throwing action, winding action 

(R = R5, A/V, +) 

(r = Rl, square,’ A/V, +) 

15. MOC = move on the court, change court position 

14. = bent knees 

15. EYES = eyes on the ball 

16. BAL = balance 

17. C = horizontal position of ball toss 

(C = J4, A/V, -) 

(T = or T^, AV) 

(C - Gy k/W, -) 

18. RCH = reach 

19. PS = forward swing 

(C = Cj^, a/v, further from the body, +) 

(R = hit up R^, A/V) 



20. TIM = timing 

(TIM = wait, A/V, +) 

. (BLISTER) 

21. ARCH = bend ■ 

22. P = forward positioning, facing the net 

(P = 3 facing the net more, A/V, +) 

23. B = bent elbow 

(E = E^ - E4, A/V) . r" 

(E = Ej^ elbow straight, A/V) 

24. BNO UP = bring the racket up 

25. HIT UP, A/v, + 

(P = P^, A/V, +) 
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APPBiroiX LXIX (ccntinufcd) 

(R rz to left, A/V, -) 

(s = step back, A/V, -) 

26. SLICE 

27. WIND - ■ 

(SLICE = -) 

28. LEVER 

(Lever = shorter forearm, A/V) 
(Lever = longer forearm, A/V) 

(G=C2?) 

29. TOP 

(S = left leg stationary) 
(TIRED/SORE) 

50. LEAN 

(Lean = to L, A/V) 






O 

ERIC 



221 

220 : 



Subject 6: VERBAI-MOTOR BEHAVIOR GRAPH 
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APPENDIX IXXX (continued) 
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APi>E]SDIX LXX (continued) ' 
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APPEKDIX iiXX (continued) 
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APPENDIX LXX (continued) 
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APPENDIX LXX (continued) 






O 

ERIC 
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P.3d 



APPEUDIX LXX (continued) 





232 



APPENDIX LXX (continued) 






u 

Q> 
xJ H 
U cd 
o o 

fH 

p4 o 

o 



w 

CD 

H 

-H 
cd U 
CD cd 



w 
CD 
rH 

fH 'H 

O J> 



W @ 



o 

§) 

CO 



§) 

CO 



§) 

CO 



i 



p< 

ss 

H O 
EH CO 



0 ) 

I 



o 

-p 






Boh 

CO EH 






g 



o* cr> 

• cA 

KNC^ 
K\ ^ 



P 4 

O 



CD 

P 4 



•H Si 
3 : O 
O -H 
fH H 
^ O II 
'p cd O 



I 

m 

(i 

o 



t 



w 



-i'H 
O W opi ! 



I 

pq 



S igg 

PlEHpIrtOpCIEHEHEHfqE'iEHEH 





If 


'i' 


4 ” 


4 


0 


0 


0 


0 


0 


0 


0 


0 


0 


c 








< 


c 






4 —^ 




4 - 



+ C 7 > 
I rH 

.i 

KMTi 



O 

EH 



•H 



U 

0 

vs- 

O 

rH 



I + \ 
m H c\j H K> 
(I if fl II II 
O PH EH EH EH 



I I 

cvj rA 

II II 
I EH EH 



A > ^ 






EH 

CO 

W 

EH 



\o 
I Ln 
Ln 

I 

. O 

lTvOvJ 

Nvn 



ERiC 
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(continued) 



u 

Q) . 

rH 

U Cd 
O O 

go 




w 

Q> 
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cd ^ 
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O 
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CQ 
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APPENDIX LXXl 



Subject 6; SYNOPSIS OP VERBAL-MOTOR BEHAVIOR GRAPH 





— + 




+ 


h 


CRT 


Order of 
Call 


CRT 


Ordc-' of 
Call 


CRT 


Order o: 
Call 


1. R,T 


Rev 


3. - 




6. R 


Rev 


2. T 


- 


14. T 


1 early vi 


ir.8. T 


For 


4* T 


Rev 


17. T.R,C 


Rev 


9. T,C 


Rev 


5. T,R 


Rev 


20. T 


For 


10. T 


For 


7. T,C 


For 


26. T,C 


Rev 


11. T,R 


Rev 


12. R,T,C 


Rev 


27. T,R 


Mix 


J5. T 


Rev 


13. R,T 


Rev 


29. T 


Mix 


18. T,C 


Rev 


16. T 


For/Back 


33. - 


Rev 


23. C,T,R 


Rev/ 












Back 


19. T,R 


Mix 


36. T;R 


Mix 


25. T,C,R 


Rev/ 












Back 


21. T 


For 






28. - 


Rev 


22. T,C 


For 






30. R,T,C 


For/ 












Back 


24. C,R,T 


Mix 










31. T,R 


Rev 










32. T,R,C 


For/Back 










34. C,R 


Rev 










35. T,C 


Mix 










TOTALS 












T - 4 


Mix = 3 


T =3 


Mix = 3 


R =1 


Mix = 1 


RT = 2 


For - 5 


TR = 2 


For = 1 


T =3 


For = 5 


TR ^ 3 


Rev = 7 


TC = 1 


Rev = 3 


TC = 2 


Rev = 8 


TO = 3 




TRC = 1 




TR = 1 




OR = 1 








CTR = 1 




RTC = .1 








TCR = 1 




CRT = 1 








RTC = 1 




TRC = 1 
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APPENDIX LXXII 

Subject 6: .ANALYSIS OF VERBAL PROBLEMS BY MOTOR PLOT SCORES* 



dj 

s ^ 

CD O, 
O O 
S CO 



tH CU 
CD ^ 
O 
H O 
CO 



T!t0f5!{)5>!C:S!S'S°o2^ooooooo^o<^foc-OLrvr\jLf\ 

H^-Lf>OJCOCOOtAKNO(TiO'^'^Crit<>'IjO'^OOC^OC5Mr\ LT\ CM 

H £i! cn'^(MC-^cMt<AHCM* 






a’ 

H — 
f} CO 






+J 

O 

H O 
CO 

I— 

o 
+^ +^ 
o o 

tH 



tA €\ ,9? LnK>C^K\CO LTNr^-^(X)(NLr\C^-^CC)rHvr» 

t^H(Hvx)vX5 C<^'^K^'^CM'^K^lA'^'^H'^HVO'X^^<^Lr^HC\j tOOC^CTvrH 

H H CM 



0) U 
W.' O 
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^ *73 
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^ M 00 
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^ r -o> 

4 M CM 
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APPENDIX LXXII (continued)* 



1 
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legend for abbreviations and symbols is found in Appendix VI. 



APPENDIX LXXill 



Subject 6: ANALYSIS CF HIGHEST SCORES 

DURINO EACH PROBLEM * 



Prob- 

lem 


Episode 


Scor 


1 


7,8 


41 


2 


11 


39 


3 


14,15 


42 


4 


28 


44 


5 


37 


48 


6 


52 


48 


7 


59,64,66 


48 


8 


scat- 

tered 


42 


9 


82,86,87 


45 


10 


scat- 

tered 


45 


11 


scat- 

tered 


45 


12 


1C6 


57 


13 


scat- 

tered 


45 , 


14 


129 


51 


15 


scat- 

tered 


45 


16 


169-175 


45 


17 


scat- 

tered 


45 


18 


185,6 


51 


19 


198 


47 


20 


scat- 

tered 


45 


21 


scat- 

tered 


45 



Analysis of Verbal Data Around 
Highest Score 



NC, R 
F 

oc + s 

NC, T (?7) 

F + 

J 

OC 

T_+EYE+C^+3AL+Lower over net 
3 3 

B+Tj+P+iSPD+W; T+B 
T = 

RCH+T+B+winding action 

FOR swing h + Ft +R^ 

T* + i SPD = t ACC 
R^+TIM (slower), + T 2 ^ A.CC 

irm 
TIM = T, 



-T, . 



2 

-T, 



+ RCH + B 



T^+RCH+B+ TSPD+ fACC 
Bl-T^+R+HLfC^ 

-T + RCH + TIM 
NC, T (196) 

T^+OC+ +1-SPD+TIM (wait) 

+C+RCH+ACC+P 

MOC+B+-WIND+ tSPD+T+BAL 
TIM (wait) 



m^^.bbreviations and symbols ore found in Appendix VI, 

cHJC 
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1*^ A f" 



Result 



A/V, +, 

Test 1 
Var . 

+, 1 Var. 

+, Comb. 
Vars . 

+, Test 1 
Var.A/V 
A/V, Comb. 
Vars. 

Test 1 
Var. 

Comb. Vars. 
& Props 
A/V, + 

A/V, A/E, 
comb . 

Test T, 

A/V 

Comb . , + 

A/V, Comb., 
■t 

A/C, Comb. 
Comb . 

Props . 

A/E, Comb, 
elems. 

A/V, Comb. 

Comb . into 
elema. 

A/V, Comb. 

Comb. 

into elem. 
Test 
1 Var. 
enlarging 
# Props. 
Comb, 
elems . 
enlarging 
Props. 
Combine 
elems . 






APPENDIX LXXIII (continued)* 



Prob- 

lem 



22 

23 

TR 

24 

25 

26 

27 

28 
29 



30 

31 

32 

33 

34 

35 

36 



Episode 



232 

256,7,9 

262 

26V 

276 

291 

341 

350 

369 

376 



399 

443 

449 

489 

510 



534,6,9, 
41,44 

561,2 



Score 



54 

51 

51 

57 

54 

58 
51 
48 
45 



51 
48 
58 

42 

57 

52 
52 



Analysis of Verbal Date Around 
Highest Score 
NO, RCH + BAL (229) 



Result 



NCt HD, lower over the net 
NC 

NC, lower over the net 
n 

too far in front 
EYE 

FEEL, + 

FEEL, + 

LEVER (shorter), 4G+SLICE to 
L, + WIND 



NC, G (396) 

NC, T + EYE (444) 

NC, T + EYE (447,451) 

LEAN 

NC, G (503, C + BAL (512) 



tSPD + SPD = T. 



NC, (557) + TIM (wait) 
T = TIM 



Comb. , 
narrow 
+, 1 goal 

Test 

1 goal, 
narrow 
Test 
1 var. 

1 Var, + 

+, 1 elem 
+, 1 elem 
A/V, 

Comb . 

into 

elems. 

Test 
1 Var. 

Comb . 

Vars, 

Comb , 

Vars , 

Test 
Test 1 
Var. , + 
Test 1 
Var. , 

Comb , 

A/V, 

Comb . , 

A/E 

A/E 



*Abbreviations and symbols are found in Appendix VI. 
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APPENDIX LXXIV 



Subject 6: INCREASES AND DECREASES IN MOTOR 

PERFORMANCE SCORES WITHIN AND BETWEEN DAYS 



Days 


Increases 


Decreases 


Scores 
Remaining 
the Same 


'■’otal 


Between 


2 (40.009^0 


3 (60.00^) 


0 (00.00?fr 


5 


Within 


10 (5R.25^) 


9 (29.039?) 


12 (38.70^) 


31 ■ 


Total 


12 


12 (33.33^) 


12 (33-339?) 


36 



APPENDIX LXXV 

Subject 6; THE EFFECTS OF REST UPON THE WITHIN 
DAY INCREASES AND DECPJIASES OF MOTOR 
PERFORMANCE SCORES 



4 . 



In- 

crease 

With 

Rest 


In« 

crease 

Without 

Rest 


De- 

crease 

With 

Rest 


De- 

crease 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


0 

(00.00?«) 


10 

(32.259?) 


0 

(00.009?) 


9 

(29-039?) 


1 

(3-22^) 


11 

(35-489?) 


31 


Total 


10 

(32.259?) 


9 

(29.039?) 


12 

(38.70?«) 


31 
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APPENDIX LXXVI 



Subject 6: ANALYSIS OP VERBAL PROBLEMS 

BY ACCURACY/SPEED SCORES 



Prob- 

lem 


#Epi- 

sodes 


Raw 
Score 
Ac. curacy 


Raw 

Score 

Sused 


Accuracy 
Ratio 
(6 max) 


Speed 
Ratio 
(4 max) 


Sol. Code' 


1 


9 


7 


3 


.77 


.33 


2 


2 


4 


1 


1 


.25 


.25 


4 


5 


4 


2 


I 


.50 


.25 


1 


4 


16 


21 


12 


1.31 


•75 


4 


5 


17 


6 


4 


.35 


.23 


4 


6 


7 


4 


4 


.57 


.57 


3 


7 


10 


4 


4 


.40 


.40 


4,7 


8 


9 


9 


7 


1.00 


.77 


3 


9 


10 


6 


5 


.60 


.50 


3 


10 


5 


4 


4 


.80 


.80 


3 


11 


11 


4 


3 


.36 


.27 


3 


12 


7 


9 


3 


1.28 


.42 


4 


13 


12 


4 


4 


.33 


.33 


4 


14 


10 


8 


7 


.00 


.70 


1 


15 


10 


7 


7 


.70 


.70 


3 


16 


30 


25 


19 


.83 


.63 


4 


17 


10 


14 


10 


1.40 


1.00 


1.7 


18 


4 


1 


1 




.25 


3 


19 


15 


9 


11 


.60 


.73 


4 


20 


15 


25 


15 


1.66 


1.00 


1 


21 


8 


5 


4 


.62 


.50 


4 


22 


15 


10 


9 


.76 


.69 


5 


23 


25 


24 


26 


.96 


1.04 


5 


TR 


6 


11 


8 


1.83 • 


1.33 


6 


24 


8 


11 


8 


1.37 


1.00 


4,7 


25 


48 


32 


29 


.66 


.60 


3 


26 


18 


25 


17 


1.38 


.94 


1 


27 


22 


24 


12 


1.09 


.54 


1 


28 


4 


2 


4 


.50 


1. 00 


3 


29 


7 


1 


■ 1 


.14 


.14 


1 


30 


37 


33 


35 


.89 


.94 


3 


31 


31 


40 


25 


1.29 


.80 


4 


32 


33 


25 


24 


.75 


.72 


2 


33 


20 


25 


21 


1.25 


1.05 


2 


34 


20 


12 


7 


.60 


.35 


4 


35 


37 


33 


24 


.89 


.64 


2 


36 


10 


5 


5 


.50 


.50 


1,4,7 



See Appendix VI for the key to the solution codes. 
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APPENDIX LXXVII 



I 



Subject 6: INCREASES AND DECREASES IN ACCURACY I 

Aim SPEED SCORES WITHIN AI^D BETWEEN DAYS j 



ACCURACY 



Lays 


Increases 


Decreases 


Scores Remaining ' 
the Same 


Total 


Between 

Within 


1 (20.005S) 
11 35.48?$ 


1 (20.00?i) 

9 29.03^ 


3 (t )7oo^ 

11 35.48/o) 


5 

31 


Total 


12 (33.33?$) 


10 


14 (38.88%) 


^ 



SPEED 



Days 


Increases 


Decreases 


Scores Remaining 
the Same 


Total 


Between 

Within 


1 (20.00?$) 
8 (25.80?$) 


1 (20.00%) 
9 (29.03?$) 


3 ( 60 . 00 %) 
14 (45.16%) 


5 

31 


Total 


9 (25.00?&) 


iO (27.77f») 


17 (47.22%) 






APPEraiX LXXVII I 

Subject 6: THE EFFECTS OF REST UPON THE WITHIN-DAY 

INCREASES AND DECREASES OP ACCURACY 
AND SPEED SCORES 



ACCURACY 



In- 

crease 

With 

Rest 


In- 

crease 

Without 

Rest 


De- 

crease 

With 

Rest 


De- 

crease 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


Total 


1 

(3.22%) 


10 

^2.25?$) 


0 

(00.00%) 


9 

(29.03%) 


(00.00?$) 


11 

(35.48%) 


31 


Total 


11 


(29.03%) 


li 

(33.48%) 


31 



SPEED 



In- 

crease 

With 

Rest 


^ 

crease 

Without 

Rest 


De- 

crease 

With 

Rest 


“551 

crease 

Without 

Rest 


Stays 

Same 

With 

Rest 


^tays 

Same 

Without 

Rest 


Total 


(3.22?$) 


7 

(22.58%) 


0 

(00.00%) 


9 

(29.03%) 


0 

(00.00%) 


14 

i45.l6%) 


31 


Total 


(25.80%) 


9 


14 

(45.16%) 
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APPENDIX LXXIX 



COMPARISON OF SUBJECTS: INITIAL WALLBCARD TEST 











Subject 


Ravj Wallboard Score 


T-Score 


Percentile 


1 


22 


■ ’47 


40 


2 


15 


38 


12 


3 


25 . 


50 


51 


4 


28 


54 


70 


5 


12 


4 


7 


6 


26 


52 


59 



APPENDIX LXXX 

COMPARISON OF SUBJECTS: HEWITT SERVE ACCURACY TESTS 





















■ 


Sub- 

ject 


1 


2 




Day 

4 


5 


-JT 


7 


Total 


Average 

Score 


1 


4 


0 


9 


8 


4 


2 


12 


39 


5.57 


2 


10 


8 


18 


19 


6 


11 


12 


84 


12.00 


3 


7 


6 


13 


6 


6 


8 


2 


48 


6.86 


4 


10 


9 


14 


18 


7 


6 


10 


74 


10.57 


5 


6 


7 


5 


3 


2 


3 


11 


1 37 


5.29 


6 


4 


12 


13 


3 


1 o 

*- V 


5 


— 


56 


9.33 



APPENDIX LXXXI 

COMPARISON OF SUBJECTS: HEWITT SERVE SPEED TESTS 







' 




Sub- 








Day 








Total 


Average 


iect 


1 


2 




4 


5 


6 


7 




Score 


1 




0 


9 


12 


3 


3 


11 


40 


5.71 


2 


6 


7 


10 


8 


5 


6 


5 


47 


6.71 


5 


4 


6 


6 


7 


3 


6 


3 


35 • 


5.00 


4 


6 


3 


7 


12 


4 


3 


6 


41 


5 . 86 


5 


- 5 


5 


r 


2 


2 


3 


7 


30 


4.29 


6 


4 


10 


10 


5 


12 


5 


- 


46 


7.67 
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APPENDIX LXXXII 

COMPARISON OF SUBJECTS: MEAN DAILY ACCURACY SCORES 



Sub- 

ject 


Day 


Total 

Mean 

Acc* 

Score 


Aver . 
Mean 
Acc. 
Score 


1 2 


3 


4 


5 


6 


7 


1 


.55 .38 


.53 


. 66 


.43 


.82 


.88 


4.25 


.61 


2 


.87 .82 


J 10 


.72 


..77 


.78 


.73 


5.79 


.83 


3 


.79 .52 


1.01 


.83 


.57 


.66 


.53 


4.91 


.70 


4 


.30 .85 


1.06 


1.01 


1.15 


.93 


1.93 


7.23 


1.03 


5 


.95 .61 


• 31 


.24 


.44 


.43 


.80 


3.78 


.54 


6 


.67 .86 


1.02 


.84 


J .01 


.75 


— 


5.15 


.86 



APPENDIX LXXXIII 

COMPARISON OF SUBJECTS: MEAN DAILY SPEED SCORES 



Sub- 

ject 


Day 


Total 
Mean 
Acc . 
Score 


Aver. 

Mean 

Acc. 

Score 


1 2 




4 


5 


6 


7 


1 


.64 .29 


.56 


.72 


.45 


.80 


.88 


T734 


.6^ 


2 


.63 .56 


.69 


.51 


.54 


.55 


.43 


3.91 


.56 


3 


.58 .48 


.55 


. 64 


.30 


.50 


.46 


3.51 


.51 


4 


.23 .39 


.72 


.69 


.85 


.67 


1.00 


4.55 


.65 


5 


.63 .39 


.25 


.19 


.27 


.31 


.61 


2.65 


.38 


6 


.43 .65 


.90 


.63 


.86 


.54 


- 


4.01 


.67 



APPEraiX LXXXIV 

COMPARISON OF SUBJECTS: RANGE OF MOTOR SCORES 



Sub.iect 


Ran^e of Motor Scores 


Days 


1 




2,2 


2 


8-52 


1,7 


3 


13-44 


1,6 


4 


31-63 


5, (2, 3, 4, 5) 


5 


12-58 


1,4 


6 


25-58 


5, (4, 5) 
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APPENDIX LXXXV 

PERFORMANCE SCORES BY ALL SUBJECTS ON ALL MOTOR TESTS 





1 1 T ^ ■4" 


T5 Q VI Ir 


Motor 


Hew. 


Hew. 


Av.Mean 


Av. Mean 


OU- D j G C V 


KanK 


Performance 


Acc . 


Spd. 


Acc. 


Spd. 


1 


4 


59 


5.57 


5.Vl 


.61 


.62 


2 


6 


52 


.12.00 


6.71 


.83 


.56 


5 


3 


44 


6.86 


5.00 


.70 


.51 


4 


1 


63 


10.57 


5.86 


1.03 


.65 


5 


2 


58 


5.29 


4.29 


.54 


.38 


6 


5 


58 


9.33 


7.67 


.86 


.67 



APPENDIX LXXXVI 

RANK ORDER BY SUBJECTS ON THE MOTOR SCORES 



Test 


Rank Order 




1 


2 


3 


4 


. 5 


5 


Wallboard 


4 


6 


3 


1 


2 


5 


Motor Perf. 


4 


1 


5 


6 


2 


1! 


Hewitt Acc. 


2 


4 ! 


6 


3 


1 


5 


Hewitt Spd. 


6 


2 


4 


1 


3 


5 


Av. Mean Acc. 


4 


6 


2 


3 


1 


5 


Av. Mean Spd. 


6 


4 


1 


2 


3 


5 



I 



APPENDIX LXXXVI I 

ALL SUBJECTS r TOTAL TEST RANKING 



Rank Order 


Subject 


Initial Placement Test (Wallboard) 


1 


4 


4 


2 


6 


6 


3 


1 


3 


4 


2 


1 


5 


3 


2 


6 


5 


5 



I 

I o 

• ERIC 
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APPENDIX LXXXVIII 



ALL SUEJECTS: NUMBER OF VARIABLEvB READ IN DAILY 



Day 


SUB. 1 


SUB. 2 


SUB. 3 


SUB. 4 


SUB. 5 


SUB. 6 


1 


20 


11 


21 


21 


17 


20 


2 


12 


21 


15 


21 


16 


11(10 nei 


5 


10 


7 


12 


3 


9 


7 


4 


4 


11 


9 


2 


6 


11 


5 


4 


1 


3 


10 


6 


4 


6 


3 


4 


2 


3 


6 


1 


7 


2,1 


0 


0 


0 


0 


- 



APPENDIX LXXXIX 

ALL SUBJECTS: COMPARISON OF BETWEEN DAY INCREASES AND 

DECREASES IN MOTOR PERFORMANCE SCORES 



Subject 


Increases 


Decreases 


Same 


Totals 


1 


1 (16.66fo) 


5 (83.337») 


0 (OO.OO/o) 


6 


2 


3 (50. OO^)' 


3 (50.00?5) 


0 (00.00/) 


6 


3 


1 ( 16 . 66 ^) 


4 (66.66/0) 


1 (16-.66/) 


6 


4 


3 ( 50 . 00 ^) 


2 (33.33/O 


1 (16.66/) 


6 


5 


2 (33.33?5 


4 66.66/0) 


0 (OO.OC^o) 


6 


6 


2 (33.p?5)_ 


3450.00/ 


0 (00.00/) 




Totals 


12 (34.2^) 


21 (60.00/) 


2 ( 5.71/) 


35 





APPENDIX XC 



ALL SUBJECTS: WITKIN-DAY INCREASES AND 

DECREASES IN MOTOR PEREORMANCE SCORES 



Subject 


Increases 


Decreases 


Same 


Totals 


1 


15 ( 46 . 87 %) 


12 (37.50/) 


5 


( 15 . 62 /) 


32 


o 

C- 


14 ( 38 . 88 J 5 ) 


15 (41.66/) 


7 


( 19 . 44 /) 


36 


5 


9 ( 40 . 90 /.) 


8 (36.36/ 


5 


(22.72/) 


22 


4 


16 ( 50 . 00 /) 


13 ( 40 . 62 /) 


3 


( 9.37/) 


32 


5 


17 ( 45 . 94 /) 


14 ( 37 . 83 /) 


6 


(16.21/) 


37 


€ 


10 3245/ 


9 29 . 03 / 


12 


38 . 70 /) 




Total 


81 iA 2 Mfo) 


71 (37.36/) 


38 


(20.00/) 


190 



APPENDIX XCI 

ALL SUBJECTS; THE EFFECTS OF REST UPON THE WITHIN-DAY 
INCREASES AND DECREASES OF MOTOR 
PERFORMANCE SCORES 



Sub- 

ject 


In- 

crease 

With 

Rest 


In- 

crease 

Without 

.Rest 


De- 

crease 

With 

Rest 


De- 

crease 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

S 3 une 

Without 

Rest 


To- 

ta! 


1 


5 


10 


3 


9 


0 


5 


32 




( 15 . 62 /) 


(31.25/) 


( 9.37/) 


( 28 . 12 /) 


(00.00/) 


(15.62/) 




2 


2 


12 


5 


10 


2 


5 


36 




( 5.55/) 


(33.33/) 


(13.88/) 


( 27 . 77 /) 


( 5.55/) 


(13.88/) 




3 


3 


6 


1 


7 


0 


5 


22 




(13.63/) 


( 27 . 27 /) 


( 4.5 ,/) 


( 31 . 81 /) 


(00.00/) 


(22.72/) 




4 


1 


14 


3 


11 


1 


2 


32 




( 3.12/) 


(43.75/) 


( 9.37/) 


(>4.37/) 


( 3.12/) 


( 6.25/) 




5 


2 


14 


1 


14 


1 


5 


37 




( 5.40/) 


( 37 . 83 /) 


( 2 . 70 /) 


( 37 . 83 /) 


( 2 . 70 /) 


( 13 . 51 /) 




6 


0 


10 


0 


9 


1 


11 


31 




( 00 . 00 /) 


(32.25/) 


( 00 . 00 /) 


( 29 . 03 /) 


( 3 . 22 /) 


( 35 . 48 /) 




To- 


13 


66 


13 


60 


5 


33 


190 


tal 


( 6 . 84 /) 


( 34 . 73 /) 


( 6 . 84 /) 


(31.57/) 


( 2.63/) 


( 17 . 36 /) 
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APPENDIX XCII 



ALL SUBJECTS: BETWEEN DAY INCREASES AND DECREASES 

IN ACCURACY AND SPEED SCORES 



ACCURACY 



Subject 


Increases 


Decreases 


Remain the 
Same 


Totals 


1 


1 (16.66%) 


1 (i6.5S%) 


4 (66.66%) 


6 


2 


1 (16.66%) 


4 (66.66%) 


1 (16.66%) 


6 


3 


1 (16.66%) 


2 (33.33%) 


3 (60.00% 


6 


4 


0 (00.00%) 


1 (16.66%) 


5 ( 33 . 33 %) 


6 


5 


0 (00.00%) 


1 (16.66%) 


5 ( 83 . 33 %) 


6 


6 


1 (20.00%) 


1 (20.00%) 


3 (60.00%) 




Total 


4 (11.42%) 


10 (28.57%) 


21 (60.00%) 


35 



SPEED 



Subject 


Increases 


Decreases 


Remain the 
Same 


Totals 


1 


2 ( 16 . 66 %; 


1 


1 ( 16 . 66 %; 




4 (66.66%) 


6 


2 


1 (16.66%; 


1 


4 ( 16 . 66 %; 




1 (16.66%) 


6 


3 


2 ( 33 . 33 %; 


1 


1 ( 16 . 66 %; 


f 


3 (60.00%) 


6 


4 


0 ( 00 . 00 %: 


1 


0 ( 00 . 00 %; 


) 


6 (100.00%) 


6 


5 


0 (00.00%; 


1 


1 (16.66%; 




5 ( 83 . 33 %) 


6 


6 


1 (20.00%: 


1 


] (20.00%; 


1 


3 (60.00%) 


5 


Total 


5 ( 14 . 2 . 8 %) 


3 (22.85%) 


22 (62.85%) 


35 



ERIC 



24 B 



APPENDIX XCIII 



ALL SUBJECTS: WITHIN-DAY INCREASES AND DECREASES 

IN ACCURACY AND SPEED SCORES 



ACCURACY 



Subject 


Increases 


Decreases 


Remain the 
Same 


Totals 


1 


8 (24.24^4 


1 ( 3.03%) 


24 (72.72/) 1 


33 


2 


9 (23.00 fo ) 


10 (27.77^) 


17 (47.22/) 


36 


5 


5 (21.73 fo ) 


4 (17.39/0) 


14 (60.86/) 


23 


4 


15 (46.87^) 


4 (12.50/) 


13 (40.82/) 


32 


5 


13 (35.13?^) 


8 (21.62/) 


16 (43.24/) 


37 


6 


11 (35.48?i) 


9 (29.03/) 


11 (35.48/) 


31 


Total 


61 (31.77?^) 


36 (18.75/) 


95 (49.47/) 


192 



SPEED 



Subject 


Increases 


Decreases 


Remain the 
Sair.e 


Totals 


1 


9 (27.27/; 


1 


1 ( 3.03/; 




^3 (65.69/: 


1 


3^ 


2 


7 (19.44/; 


1 


12 (33.33/; 




17 (47.22/; 


\ 


36 


3 


3 13.04/; 




4 (17.39/; 


1 


16 (69.56/; 


[ 


23 


4 


14 (43.75/ 




3 ( 9.37/ 




15 (46.87/ 


1 


32 


5 


9 (24.32/ 




7 (18.91/ 




21 (56.75/) 


1 


37 


6 


8 (25.80/; 




9 (29.03/j 




14 (45.16/) 


\ 


31 


Total 


50 (26.04/) 


36 (18.75/) 


106 (55.20/) 


192 
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APPENDIX XCIV 



ALL SUBJECTS: THE EFFECTS OP REST UPON THE WITHIN-DAY 

INCREASES AND DECREASES OF ACCUTIACY AND SPEED SCORES 



ACCURACY 



Sub- 

ject 


In- 

crease 

With 

Rest 


In- 

crease 

Without 

Rest 


De- 

crease 

With 

Rest 


De- 

crease 

Without 

Rest 


Stays 

Same 

With 

Rest 


Stays 

Same 

Without 

Rest 


To- 

tal 


1 


2 


6 


0 


1 


7 


1'7 


33 




( 6.06?S) 


(I8.18?i) 


(00.00/) 


( 3-03/) 


(21.21/) 


(51.51/) 




2 


5 


4 


3 


7 


2 


15 


36 




( 13 . 88 ?i) 


(ll.llji) 


( 8.33/) 


(19.44/) 


( 5.55/) 


(41.66/) 




3 


1 


4 


1 


3 


7 


7 


23 




( 4.34JJ) 


U7.39/») 


( 4.34/) 


(13.04/) 


(30.43/) 


(30.43/) 




4 


0 


15 


1 


3 


4 


9 


32 




( 0.00^) 


(46.87?^) 


( 3.12/) 


( 9.37/) 


( 12 . 50 /) 


(28.12/) 




5 


2 


5 


1 


8 


1 


20 


37 




( 5.40?J) 


(13.51?i) 


( 2.70/) 


(21.62/) 


( 2.70/) 


(54.05/) 




6 


1 


10 


0 


9 


0 


11 


31 




( 3.22JS) 


(32.25/0 


( 0.00/) 


(29.03/) 


( 0.00/) 


(35.48/) 




To- 


11 


44 


6 


31 


21 


79 


192 


tal 


{ 5.72JS) 


(22.91/) 


( 3.12/) 


(16.14/) 


(10.93/) 


(41.14/) 





SPEED 



Sub- 

ject 


In- 

crease 

With 

Rest 


In- 

crease 

Without 

Rest 


De- 

crease 

With 

Rest 


crease 

Without 

Rest 


S^tays 

Same 

With 

Rest 


Stays 

Seme 

Without 

Rest 


tal 


1 


1 

(3.03/) 


8 

(24.24/) 


1 

(3.03/) 


0 

(00.00/) 


4 

(12.12/) 


19 

(57.57/) 


33 


2 


3 

(8.33/) 


4 

(11. 11/) 


3 

(8.33/) 


9 

(25.00/) 


4 

(11. 11/) 


13 

(36. 11/) 


36 


3 


0 

(0.00/) 


3 

(13.04/) 


0 

(0.00/) 


4 

(17.39/) 


5 

(21.73/) 


11 

(47.82/) 


23 


4 


0 

(0.00/) 


13 

(40.62/) 


1 

(3.12/) 


3 

( 9.37/) 


4 

(12.50/) 


11 

(34.37/) 


32 


5 


2 

(5.40/) 


11 

(29.72/) 


1 

(2.70/) 


7 

(18.91/) 


1 

( 2.70/) 


15 

(40.54/) 


37 


6 


1 

(3.22/) 


7 

(22.58/) 


0 

(0.00/) 


9 

(29.03/) 


0 

( 0.00/) 


14 

(45.16/) 


31 


To- 


7 


46 


6 


32 


' ■ - ■ » < 

18 


83 


19 ? 


tal 


(3.64/) 


(23.95/) 


(3.12/) 


(16.66/) 


( 9.37/) 


(43.22/) 



APl-'ENDIX XGV 



ALL SUBJECTS: Al'TALYSIS OF EPISODES OF HIOIIEST 

SCORES BY GENERAL PLAN 



viUbject 


Pattern 


1 


Positive goals involving 1 variable to broad goals 
involving a large # of values, vars, and props.; 
combination of values, vars, and props, into larger 
elems., narrowing large # of values, vars. and props 
into fever ones by eliminating unsuccessful vars. or 
combining acceptable vars. and props, into elem. ; 
testing of individual props. Positive goal state- 
ments, Negative and positive evaluations. 


2 


Early combination of elems,, equivalency, combin- 
ation of values, vars,, props, into elems,, testing 
of individual props, at the end. Positive goal 
statements. Negative and positive evaluations. 


3 


1 var. to combination of vars, , to equivalency of 
vars., to combining of values and vars, into larger 
props,; assigning of values to vars., variety of 
combinations, large number of props, narrowed to 
few large props, and larger elems,, testing 1 var. 
while continuing to narrow down number of props, 
tested. 


4 


A few vars. to a large number of single vars. , to 
combiping them singly, to combining them into 
larger elems,; assigning equivalency, into a large 
elem, called "everything together," Primarily posi- 
tive goals, . Uses both negative and positive eval- 
uations. 


5 


Assigj^s values to vars,, tests, positive goals, com- 
bining vars., assigning equivalencies, Icstir.g one 
variable, combining props, irdo eleis, , testing 
vars., combinii’ig into larger clems,, assigning equiv- 
alencies testing 1 var, Host goals are positively 
stated. Negative and positive evaluations. 


6 


Assigns values, tests vars,, conbiiies vars,, coinbijiCi 
vars. and props., assigns equivalencies, ccmbir.es 
; props, into elems., tests projS. ( rc-oycles tlirougii 
the above processes a mambei' of limes), nar'rows 
down proj s, aijd elems, ar.d assigr'iG r.ew cquivalnncl 
a?:d tests, ir.vesligates single variables, assigr,s 
equivalencies . 
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APPENDIX XCVI 



ALL SUBJECTS; MODEL CHANGES 



PATTERN CHANGES 



Order of 
CRT 

Var.lables 


Forward Calling 
of 

Variables 


Reverse Calling 
of 

Variables 


Mixed Calling 
of 

Variables 




- 


? 


+ 


- 


? 


+ 


- 


? 


+ 


1. T,R,C 


■ 7 


1 


3 


4 


1 


4 


4 


0 


7 


2. T,R,C 


3 


1 


6 


4 


3 


4 


5 


5 


4 


5. T.R.C 


1 


4 


2 


0 


4 


3 


1 


2 


1 


4. T.C.R 


7 


1 


2 


6 


0 


3 


11 


2 


6 


5. T,C,R 


2 


1 


2 


3 


2 


8 


1 


4 


1 


6. R,T,C 


5 


1 


3 


8 


2 


8 


3 


3 


1 


Total 


25 


9 


18 


25 


12 1 


30" 


25 


16 


20 


Total 


52 


67 


61 



Subject 


Order 
of T 


Order 
of R 


Order 
of C 


#+ 




#? 


1 


i.3,1 


2,1,2 


3,i,4,'3,l 


18 


17 




2 


2,3,1 


4,1 


3,2,4,! 


18 


12 


9 


3 


1,2 3 


3,1,2 


1,4, 3,5 


6 


2 


18 


4 


2, 3, 1,2 
1,3,2 


l,T»ist 


1,5, 2, 4,1 


11 


25 


3 


5 


— 


1,4,2,L,3 


17 


9 


M 


6 


3,2,1 


3,2,1,L. 


4, 3, 5,1 


11 


16 


9 


Totals 








92 


106 


59 
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APPENDIX XCVII 



ALL SUBJECTS: ANALYSIS OP PROPERTIES 



Property 


SI 


S2 


ACC 


6 


4 


ANG 






ARCH 




28 


B 

BAL 

BNG DOWN 


2 


20 


BNG UP 




27 


C 


4 


15 


CON 

COOR 

DOA 




24 


DR 




13 


E 

EYES 


16 


23 


P 

PB 

PEEL 

POB 

PS 


21 


7 


G 

H 


25 


11 


HD 


9 


14 


»Di 

HU 


11 




HS 




22 


I 


15 




LEAN 

LEVER 

LIPT 

MP 

ML 




9 


HOC 

MOM 

NERVOUS 


5 




OC 


8 


21 


OT 






P 

PEN 




10 


"PP Idt;a" 


2? 




PR 






R 


14 


2 


RCR 


18 


25 


RilY 


1 





S3 


S4 


S5 


S6 


2 


7 


3 


7 




15 


14 




19 


3 


22 


21 




17 


37 


12 






34 


16 




6 








8 


26 


24 


9 


11 


15 


17 


25 


35 


10 








31 






31 






5 


30 


12 


23 


6 




15 


7 


26 


25 


9 








33 


1 


25 


19 


1 






36 






18 




19 


3 


9 


16 








8 


2 


8 


32 


17 






21 




5 








25 


23 


12 


24 


32 








29 




10 


35 


• 






5 








13 


13 






20 






13 


7 


f 


22 


29 


2 


10 




20 








34 




22 


10 








24 








13 


24 


27 


3 


27 


2 


18 


18 
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APPENDIX XCVII (continued) 



Property 


SI 


S2 


S3 


S4 


S5 


S6 


RW 






21 




20 




S 






15 




29 




Sg 


20 


5 














17 




19 




31 


CO 




6 


20 






14 


®15 










23 


26 


SIM 


13 


20 




■ 






SM 








4 






SPD 


10 


3 


12 


14 


1 


8 


SPIN 










21 


27 


SWAY 








23 






T 


3 


1 


4 


1 . 


4 


6 


TI 








28 






TIM 


12 


12 


11 


22 


11 


20 


TK 


17 




18 


27 


9 




TOP 


24 


26 


14 


16 




30 


W 


7 


16 


17 




32 


4 


\or 




7 




5 


6 


17 


WA 


23 












WB 


19 


18 


16 




30 




WIND 


27 


29 




33. 


33 


28 


WS 








36 






VU 


26 








■ 





er|c 
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M 

M 

M 

& 

X 

X 



w 



X 

EH 

M 

P4 

O 

M 



M 



W 

tH 

W 

n 

o 

C-H 

CO 

w 

M 

ei 

fX| 

o 

« 

PM 



CO 

EH 

X 



3 

Ph 

o 






CO 

EH 

o 






?] 

CO 



^ 1 
-j: 





Considered by 
3 Subjects 


Score 


iH O VO C^ 

^ m VO VO 


Ph • 
O 0 ) 

H 
PM W 


o ^ 

OH H 

S CO trl PM CO 


rt 


00 cno H 
eg eg eg 




Considered by 
4 Subjects 


Score 


m VO cr>HHt<MnH- 
^ ^c-“C^oocoa> 


Prop. 

' Ele. 

1 


^ e 

o pq O ^ 

xj w 0 X £B ^ 

:s K Sen^Smo 




cr> o H c\i to m 
H eg egegegegojeg 




Considered cy 
5 Subjects 


1 Score 


^ VO 00 K>o O O 
VO e- 00 o>o H cr> 
H H rH 


Pi • 

o o 


B^pmS 

ft; w o M 
O :s pq ^ 3 Eh 


1 

Hank 


eg mvo e- oo 

H H H H H H H 




Considered by 
6 Sub.^ects 


(D 

Ph 

o 

o 

0) 

p. • 
O <D 
H 

ro 


o a^ aD H 00 eg ix\ o>i CO 
H eg ^ CO 00 0 ^ cn o O 

H H 


o n X :u 

O 0^ u o 

C < -4^ CO O fti EH o Ph M X 


Rank 


o 

f •( eg cfN VO c n;> r ^ 













APPENDIX XCVIV 

REVISED G3PS MODEL DIAGRAMMED 



Main Routine 



ERIC 







(R) 










1. 


MAIN GOAL 

spd/acc 




(R) 




fR) < 










Desired Serve' 
(A) 1 




’ . (CO) 


5. 


f Present Serve 

1 . 


f- 













IF A = B 

1 

No 

(ci 



-♦Yes 



13 - 



5. 



LlJ <- 

(cj 

I si^. 17 ] 



SUB. 16 



TEST 
- ? + 
3SI 



-4-i ^ 



SU B 18 I 



SUB 16 
TEST 



R — > T 
+ ? - 



r 






SUB 19 



SUB 16 
TEST 
? 

— 
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New Serve 
Accepted 



Exit 



■yrr^jt » ■•■y 






APPENDIX XCVIV 
Go to 4 

9. CA)il 



( continued) 
Go to 8 



(ST.) 



Acceptable 
Props. & 
Elems. 



C R 

+ ? ^ 

10 , (22 

( NEW PROPS . & ELEMS. 

T 



11 . 



12 . 






SUB 20 
+ 



T 

IA1_ 
PROP. • 
+ ? 



Subgoals 





297 



APPENDIX XCVIV (continued) 






p— > 


TEST 

Does New Property Fit 
in Acceptable Framework? 

H ? - 








' 


^Retest 



STORE: in ACCEPTABLE 

SERVE PROPERTIES & 
ELEMENTS ■ 

Retiirn to Main Routine 



Return to 
Main Routine 
8 
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